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A test of the strength of a 3-in. concrete floor re- 
inforced by a sheet of expanded metal embedded in it 
and hooked over the beams was made Dec, 15 by the 
Expanded Metal Fireproof Construction Co., of New 
York, in the new Salvation Army Building on East 
14th St., New York. The floor is flat, but reinforced 
at intervals of about 5 ft. by channel iron arches (laid 
with the flat side underneath) resting upon the lower 
flanges of the floor beams. The channel is filled with 
concrete and the haunches of its arch filled in with con- 
erete to the floor level. On a section of floor, midway 
between the arches and beams, 12 ins. square, a load 
of 3,800 Ibs. of pig iron was piled without causing de- 
flection or fracture, the test being discontinued on ac- 
count of the falling over of the pile of pig iron. The 
expanded metal, as illustrated in our issue of Dec. 7, 
1889, consists of a sheet of soft steel slashed and 
opened out forming a sort of net with thin, deep 
meshes on edge. 


The sinking of made land at Tacoma, Wash., noted 
in our issue ef Dec. 6, seems to have had a deeper 
source than the effect of heavy rains, the cause as- 
eribed at the time. Chief Engineer McHenry, of the 
Northern Pacific R. R., has been comparing soundings 
ma‘le before and since the accident. Enough data have 
been secured to show that the center of disturbance 
was at least 100 ft. below the bottom of the Sound 
at this point, and probably 1,000 ft. out from the 
shore; and that the subsidence was much greater in 
area than was originally supposed. The sinking was 
vertical, and not simply a slide; and the weight of the 
made land figured as a very small factor in the final 
result. The investigation has also demonstrated the 
fact that improvements on the water front in this vi- 
cinity must be somewhat changed in their character 
from the plans originally adopted. 





Whether to open the emergency valve or the air 
signal, in case of accident while a train is running, is 
a question on which opinions are likely to differ, and 
which is not likely to be settled satisfactorily for 
some time to come. On the Bostua & Maine recently 
the axle of a parlor car broke when the train was 
running, near Wells, Me., at about 20 miles an hour. 
Hon. B. F. Chadbourne, of the Maine Railroad Com- 
missio®s was a passenger in the car and stopped the 
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conductor from pulling the brake valve, telling him 
to pull the air signal instead. He obeyed, and the 
train came to an easy stop, with the derailment of 
only two trucks. We take the above from a news 
paper report, which bestows great credit on the Com 
missioner for his presence of mind. Whether the re- 
port be true or not, it opens an interesting question 
as to what to do in an emergency on board a train 


Secretary of War Lamont has declined to approve 
the plans of the New York and New Jersey Bridge Co. 
for a 2,000-ft. cantilever span across the Hudson at 
New York, this plan ificluding a mid-stream plier 
Mr. Lamont bases his decision upon the report of 
the board of five expert engineers of last September! 
He says that these experts find that both a 2,000-ft. 
cantilever bridge, requiring a pier in the river, anda 
3,100-ft. span suspension bridge, without a centet 
pier, are safe and not impracticable as to cost, and 
that the time required for construction is practically 
the same in both cases. He quotes the estimates for 
these two bridges, and concludes as follows: 

In view, therefore, of these facts and findings, as of 
the very serious objections to a pier in the harbor, 
with its attendant Gelay and constant menace to nav 
igation, | am constrained to require that the bridge 
t be built by the New York and New Jersey Bridge 
Go. across the Hudson River shall have a single span 
between the pier lines of the New York harbor. — 

While I do not undertake to say that the objection 
of an obstruction in the harbor is sufficiently grave to 
prohibit the construction of a pier bridge, Were a sus 
pension bridge impracticable, it is a matter for public 
congratulation that a scientific investigation of the 
subject by skilled and experienced engineers deter 
imines that beth the traffic on the river, as well as 
that over it, can be accommodated without interfer 
ence, and the rights of all protected, with only such 
an increase of expense, if any, as is clearly demanded 
by the conceded advantages to follow. 


A report on street-car fenders has recently been 
made to the Commissioners of the District of Co- 
lumbia by Mr. L. P. Bradshaw. The fenders reported 
on were the Smith, Parmenter, Sterling, Russ, Hurst, 
Crawford, Blackistone, Stiefel and VPolle. Each one 
of these is criticised more or less severely in the re- 
port. It is stated that the Commissioners are likely 
to soon order the equipment of all cars with fenders. 


The Maritime Canal Company, holding the conces- 
sions for building the Nicaragua Canal, has made its 
annual report to the Secretary of the Interior, in ac- 
cordance with the requirements of an act of Congress. 
‘he report states that the Maritime Canal Company 
was organized in 1889, and since that time 10,144 
shares of its capital stock, of the nominal value of 
$10,014,500, have been subscribed for, with $1,007,840 
paid inin cash. From other sources the treasury of the 
company has received $62,117, making a total of 
$1,069,957. The expenditures for administration pur- 
poses have been $844,882.63. — It issued 180,000 shares of 
its capital stock, at the par value of $18,000,000, in pay- 
ment for concessionary rights, privileges, franchises 
and other property. The liabilities of the company are 
$6,855,000, and cash liabilities not exceeding $50,000. 
They report no material advance in construction work 
since December, 1892, but they hope for a vigorous 
prosecution of the work in the future. 


No very serious railway accidents have been re- 
eorded during the past week, the worst having been 
caused by wreckers on the Lehigh Valley R. R., Dee. 18, 
at Horton, Pa., who opened a switch and sent an 
express train onto a side track, smashing several coal 
cars. Nobody was hurt. 


The Chicago cable car collision reported last week 
is being investigated, especially as to the failure of 
the brakes after the grip broke. There is a rule that 
conductors must stop taking fares and stand by the 
brakes when the trains are on the steep grades of 
the tunnel approaches, but it is said this rule is con- 
stantly broken, and was in fact broken by two con- 
ductors on the runaway train.——A similar aecident 
ocenrred in the Van Buren St. tunnel Dec. 13, the 
grip failing on a train which was ascending the grade, 
and the train running back against the next one, but 
fortunately the trains were close together and nobody 
was injured, though the car platform was smashed 
and the passengers were thrown down by the shock. 


A car on the Broadway cable road, New York, struck 
a horse-car which was crossing the cable track at 
424 St., on Dee. 15. The horse-car was struck 
squarely on the side and thrown nearly 7 ft. from the 
track. Several passengers were cut and bruised, but 
none seriously injured. 


A boiler explosion occurred Dec. 11 at the Vincennes 
Novelty Works, Vincennes, Ind., one person being se- 
riously injured by flying material.—A _ boiler explo- 
sion in Russell Bros. box factory at West Bay City, 
Mich., occurred Dec. 18, by which five men were killed 
and two injured. 





A large masonry dam is to be built at Holyoke, 
Mass., by the Holyoke Water & Power Co. The foun- 
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dations for the structure have been under way for some 
time, and bids for building the dam proper, it is said, 
will be received until Feb. 15. It is reported that the 
dam will be 1,020 ft 





d in general 30 ft. high 
above the river bed, though in one or two places its 
height will be 40 ft. The abutments will extend 12 ft. 
above the main dam rhe estimated quantities in the 
dam are given as follows: Rubble stone masonry, 34,500 
cu. yds.; granite dimension, 11,125 cu. yds.; split gran- 
ite in back of dam, 2.00 1. yds making a total of 
rhe dam will be located 
some 180 ft. below the old timber dam built in 1840, 


48,125 cu. yds. of masonry 


which has recently caused much trouble by leakage. 


Two large car transfer boats are to be built for 
the Pittsburg, Shenango & Lake Erie R. R. by the 
Craig Shipbuilding Co f Toledo, O., to ear coal 
ears across Lake Erie between Conneaut, O., and Port 
Dever, Ont., thus saving the long railway haul by way 
f Buffalo and Suspension Bridge Kach boat will 
have capacity for 24 cars and will cost about $200,000 
They are to have ice-breaking bows so that trathk 
will net be interfered with in the winte The boats 


will be very similar to those built by the same com 
pany for the Lake Michigan service of the Toledo. 
Ann Arbor & North Michigan Ry which were de 


scribed and illustrated in our issue of June 15, 18038 
The Lachmann electrical conduit system for electric 

railways has been adopted by Siemens & Halske, of 
Serlin, according to the “Elektricher Auzeiger."’ This 


system is similar to the Barkley system, invented by 
Mr. R. W. Barkley, Temple Court, New York city, and 
illustrated and described in our issue of © +“), ise. 
The special feature is the exclusion of water from the 
wire conduit in case of its flooding by carrying the 
wire in an inverted trough in which the air is sealed 
as the water rises, on the same principle as a diving 
bell. 


The Berliner telephone patent No 





ssid Novy 





17, 1891, to Emil Berline ind l to the Bell 
Telephone Co., was declared void by Judge Oarpenter 
of the U. S. Cirenit Court 1 Dec. 18. This is the case 
brought by the government, and is, we believe, the 
first case on record in which a patent has been annulled 


by a suit brought by the government. The case will be 
carried to the Court of Apyreals 


The new Delaware River bridge which is te be built 
by the Pennsylvania’ R. R. at Philadelphia, is to have 
three 540-ft. spans and a 330-ft. draw span. Besides 
these spans there will be approaches of considerable 
length on each side of the rivet he contract for the 
substructure is to be let on Dec. 28, according to press 


reports 


The Harlem Ship Canal is to be opened to traffic in 
April next, and planus have been prepared by the Depart 
ment of Docks of New York city for the improvement 


of the south side of the Harlem River by the 


con 
struction of docks and wharfs al an estimated cost of 


$2,472, LOO. 


Excess speed premiums for new war-ships will prob 
ably call for some action from Congress in the line of 
abolishing, or at least, much reducing them. Secretary 
Herbert and Chief Naval Constructor Hichborn both 
recommend the construction by the government of an 
apparatus for testing the probable speed of vessels to 
be constructed by towing models, on the methods now 
followed by foreign governments. Such an apparatus 
would cost about $35,000, and from the records thus 
obtained in an experimental tank, the stability, speed 
and lines of the ship proposed can be determined with 
great accuracy. 

The output of the Waterviiet Arsenal for the last 
fiscal year was eleven S8-in. guns, eleven 10-in. guns, 
six 12-in. guns and one 10-in. Crozier wire-wound gun. 
Work upon seven 12-in. mortars is also well progressed, 
The future output is placed at forty-two 8,10 and 12-in. 
guns per year, besides 50 field pieces. This arsenal is de- 
voted to the manufacture of sea-coast guns, and has a 
complete plant for making guns up to and including 
12-in. caliber, and contracts have been concluded for 
the tools needed for 16-in. guns. The lacking feature 
is a proving ground, as all guns are now sent to Sandy 
Hook for this purpose. The cost of such a ground 
near West Troy, with all its butts, railway tracks. 
ete., is estimated at $98,840, and it is believed that this 
outlay would soon be offset by the saving in tranapor- 
tation. The arsenal at Watertown provides heavy gun- 
carriages of all types, and that at Rock Island turns 
out machine gun and field-gun carriages, with the 
battery wagons, forges, ete. At the Springfield Ar- 
senal are being made the new army magazine rifie, at 
the rate of 80 per day. Frankford Arsenal, near Phila- 
delphia, manufactures ammunition for smal! arms, 
shrapnel for field guns, fuses, gun-sights, ete. It 
makes 8,000 per day of the cartridges for the new .30- 
in. caliber rifle; but during the last year that arsenal 
also turned out 2,537,000 cartridges for the .45-in. 
caliber rifles and carbines, and 2,750,000 cartridges for 
the .38-in. caliber revolvers, 
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THE CALCULATION OF HIP AND VALLEY 


ANGLES IN ROOF WORK.* 
By C. A. P. Turner,’ C. E. 

‘The determination of the various bevel angles 
in hip and valley roof work with normal purlins, 
although a is not generally well 
draftsmen. In shops where little 
of this work lias to be done it is often left to the 


simple process, 


understood by 


templet men know more than the draftsmen. 
templet men kuow more than the draughtsmen. 
Again, draftsmen who have more occasion to do 


this class of work are not always familiar with 
the simplest l‘or example, the angles I 
and P in the given below may be cal- 
culated, and the other angles worked out graphi- 
The objection to this method is that be- 
sides taking much more time, the angles cannot 
be determined as accurately as they can be with 
a common slide rule. Indeed, where the roof planes 
have the same inclination and the angle at the 


eaves is OO", very 


methods, 
notation 


cally. 


litthe computation is necessary, 
as will be seen from equations 2a, 3a, 4a and Ta, 
given below. 

While in the employ of the Pittsburg Bridge Co. 
the writer worked out a series of formulas for cal- 
culating hip and valley angles, which he has since 
used with satisfaction. They are practical, and as 
there seems to be little or nothing in print which 
touches upon this class of work, they may be found 
useful The formulas for skew 
portal angles are simply another development of 


to other designers. 


the same problem. 


In working with these formulas the following 


notation is used: 
Let A 
and 
B the angh 


the angle between the plane of the roof 
the horizontal plane, 


between the lines out from a hori 


é 
a + , t 
r - n 
2 = 
. r Plar 
vertical Plane Vertical ne 7 
2 ‘ Root in Plan. 
f Rafter Valley 





Casting 


Valley 





Section C-¢ 
Hip Casting. 
Fig. 2, Cast Iron Hip and Valley Angle Connec- 
tions for Roof of Vanderbilt Chateau, 


zoutal plane (1) by the plane of web of hip, and (2) 
by the roof plane. 

I[=-the angle made by the hip rafter with the 
horizontal plane. 

P = the angle in the plane of roof between a main 
and a hip or valley rafter. 

X =the angle between (1) the intersection line of 
plene of web of purlin and plane of web of hip, 
and (2) a vertical line in plane of web of hip. 

=the angle between the roof plane and the 
plane of back of hip rafter. 

V =the angle in the plane of web of purlin be- 


* Copyrighted by C. A, P. Turner, 1894. 
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tween a normal to the center line of purlin and 
the line cut from plane of web of purlin by plane of 
web of hip. 

M the amount the angle between the plane of 
web of purlin and the plane of web of hip differs 
from 90°. 

[D> =: the angle between (1) the line cut out of the 
plane of the back of hip by the plane of web of 


7 
. 


L 


d 


Fig.1. Diagram of Roof in Plan. 


purlin, and (2) a line normal to plane of web of 
hip and in the plane of back of hip. 

E =the amount the angle between the plane of 
web of purlin and plane of back of hip rafter dif- 
fers from 90°, 

I’ =the amount the angle between (1) the line 
of intersection of the plane of web of hip with plane 
of web of purlin, and (2) the line of intersection of 
plane of web of purlin with plane of back of hip 
rafter differs from 90° 


Thus: 
Tan I tan A sin B. (1) 
Tan P = tan (90° — B) cos A. 


Tan V =sin A tan B=sin A cot B. (3) 
Tan G = sin I tan B sin I cot B. (4) 
Tan X= tan A sin B or cot X = cot A sinB.i5) 
Z =X — I; sin Z = sin P sin V. (6) 
Tan M = tan P cos V = cot B cos X. (7) 


Tan D = tan M ~+ cos Z; cot D = cot M cos Z (8) 

Tan E == tan Z cos D. (9) 

Sin F = sin D sin Z. (1v) 

When the two roof planes forming the hip or 
valley have the same slopes, and their lines of in- 
tersection with a horizontal plane form an angle of 
90°, B will equal 45° and tan. B equal unity. 
Equations (2), (3), (4) and (7) will then reduce to 
the following forms: 


Tan P = cos A. (2a) 
Tan V = sin A. (8a) 
Tan G = ein L (4a) 
Tan M = cos X. (7a) 


Now, when the two roof planes do not have the 
same slope, or when they not only have different 
slopes, but their lines of intersection with a_hori- 
zontal plane form any angle differing from 90” 
(which may be called C), before we can apply the 
foregoing formulas it is determine 
the angle B. Therefore, having given the slope 
angles a and b of the two respective roof-planes 
with the horizen, and the angle C, to find angie B, 
take any point, d, Fig. 1, on the hip at an elevation, 
h, above the horizontal plane e b f, and draw e d 
perpendicular to e b, and d f perpendicular to b f. 
Then 


necessary to 


h h 
(tan a) (tan b) 
sin B sin (C — B) 
which reduces to, 
tan b+cos C tana tan b. 
Cot B cot C 4 ——(11) 


tana sin C. tan asin C 

Now, using B as determined, we can find all the 
angles for slope a by formulas (1) to (10). For slope 
b substitute b for A and (C-B) for B in formulas (1) 
to (10) and all angles required may be computed. 
As the angle I is common to both sets of angles, 
equation (1) should give the same result in figuring 
for slopes a and b. 


When C = 
=1, or B= 45°. 


tan b + cos C tan a 
90°, and a = b, ———__—_ 
tan a sin C 


1 + cos O 
When slope a equals slope b, cot B = - 


cot 4% C, or B= KC. 
When C = 90° and a and b are unequal we have 
tan b 


tan a 





sin C 


cot B = 
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Where the two roof planes forming a hip or 
valley have the same inclination and C = 90° it 
will be seen by inspection of equations (2a), (3a), 
(4a) and (7a) that G, V, M and P are always less 
than 45°. G and V increase and M and P decrease 
as A increases. Z is greatest for any value of B 
when A 45° and decreases the same amount for 
an equal increase or decrease from 45° in the value 
of a, approaching zero as a approaches zero or 90°, 
A clear understanding of the limiting values of the 
bevel angles and the way in which they vary will be 
found of no little value in detecting errors in the 
work. Where B does not equal 45° it will be found 
better to compute Z by the equation sin Z = gin P. 
sin V, and then we need not compute X. 

The equations are given in two forms, so that if 
using the slide rule, it will not be necessary to bother 
with the cotangents of some of the angles, while, if 
not, it is easier to multiply than divide. Other equa- 
tions may be given covering the same angles, but 
too many would be confusing, while those which 
determine the angle in terms of the sine or cosine 
are not as valuable as those which determine the 
angle in terms of the tangent or cotangent. Equa- 
tion (11) must be applied with the following cau- 
tion: When C is greater than 90°, cosine C is nega- 
tive and cot B = the numerical difference between 
eot C and, 


tan b ) 
.tan a sin C 


Where it is necessary to make a layout tor clear- 
ance, the work is materially lessened if we have 
only to lay the bevel angles out from their tangents. 

In figuring main distances such as lengths of 
purlins, jack rafters, ete., and their intersections 
on the hip and valley rafters, it is generally best to 
figure these distances im the same plane and after- 
wards reduce them to the plane in which they are 
wanted. Too much care cannot be exercised jn 
getting the main dimensions correct, as upon them 
depends the whole value of the work. The surest 
and best way to determine them correctly is to 
figure every dimension by two entirely independent 
methods, and then, if the same result is obtained, 





Purtin P2 | 4” Section 
. a-a wh 
+(¥-F) cent ett 
s 
Vhere two Purlins as Purlin Ps - 
P4 meet partly above the Son 


Hip, they ray be supported by a 
Bracket and ted together by a 
late, as *f” 


>. 






Puri P3 has the same 
Lerand Bant Pate as P, 

nly it is termed the other Side up, 
the Poot Slopes being the sarne 
for Valley ard Hip 


ME ast 





' +) Plate “f "Ceveroped 
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[prin 2 8 


Section c-c. 


Fig. 8. Hip and Valley Angle Connections for 
Roof of Carnegie Library, Pittsburg, Pa. 


they are most probably correct. The plane in which 
the main dimensions are first figured may be termed 
the reference plane and should be selected so that 
there will be the least possible work in the reduction 
of the distances determined in it. 

The two plates of connections, Figs. 2 and 3, 
figured according to the formulas, will aid in their 
explanation. Fig. 2 shows the hip and valley con- 
nections of the 1% x 1%%-in. slating angles used on 
the roof of the Vanderbilt Chateau at Biltmore, 
N. C., and Fig. 3 shows some of the details in the 

é 
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roof of the Carnegie Library, Pittsburg, Pa. In this 
roof the purlins were 10-in. I-beams and the jack 
rafters 4-in. I-beams, with 2-in. backing strips, 1-in 
sheathing and tile roofing. 

A simple case of the normal purlin problem in 
volving but a part of the bevel angles is found im 
the skew portal. A clear idea of the similarity o! 
the skew portal to the normal purlin will prove of 
value to the bridge draftsman in his first struggle 
with the normal purlin, if he has had experience 
with the skew portal. Using the following nota 


tion: 
Let I = the inclination of end post to horizontal 
B the angle between the center line of portal 


strut and the plane of the truss, measured in a 
horizontal plane. 

All requisite bevel angles are functions of I and B 
and are as follows: 

P = the amount the angle between (1) the center 
line of portal strut and (2) the line of intersection 
of the plane of the portal with the plane of the truss 
differs from 90°. 

A = the angle between the plane of the portal 
and a horizontal plane. 


G the amount the angle between the plane of 
the portal and the plane of the truss differs from 
om? 

M the amount the angle between (1) the plane of 
the truss and (2) a plane perpendicular to the plane 
of portal and through the center line of portal differs 
from 90°. 

X = the angle between (1) a vertical line in 


"= dos V 
5= asin 
f * sinP = asin(X-I) 


The angles A, P ard Careal that are 
Sy, reg. réd for portal here shew beta: '¢ 


requiring the angles Xand M are net common 


FIG. 4. SKEW PORTAL 


the plane of truss and (2) the line of intersection 
of the plane of the back of the portal with the plane 
of the truss. 

V = the amount the angle differs from 90° be- 
tween the center line of the portal strut and the 
line of intersection of the plane of truss with a 
plane perpendicular to the plane of the portal 
through the center line of the portal strut. 

Then we have, 

Tan A =tanI + sin B, or cot A= cot I sin B (1) 

Tan P = cot B cos A, or sin P = cos B cos I (2) 


Tan G = sin I + tan B, or tan G = ain I 
cot B (3) 
Tan V = sin A + tan B, or tan V = sin A 
cot B (4) 
Tan X tan A + sin B, or cot X = cot A 
sin B (5) 
Tan M = tan P cos V, or tan M = cot B 
cos X (6) 
When the skew angle B = 45°, we have tan P 
= cos A; tan V = sin A; tan G = sin I and'tan 


M = cos X. When the portal consists of a vertical 
top strut with brackets it is necessary to compute 
only the first three angles, A, P and G. It will be 
noticed that these equations are the same as those 
given for hip and valley roof angles. The similarity 
between the two problems is also shown by the 
skew portal drawings, Fig. 4. It will be observed 
that one end post takes the place of a hip rafter 
and the other of a valley rafter, 
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NEWS. 
COST OF MACADAMIZING STREETS AT 
BURLINGTON, VT. 

The city of Burlington, Vt., 
street of about 45 miles, of 


has a total extent of 
which about eight 
miles have been covered with macadam and about 
12 miles have been graveled. Neither the macadam 
nor the graveled streets, however, have ever been 
satisfactory to the public. The gravel was too dirty 
and sandy to make a clean street, and it wore very 
rapidly. The macadam has been made from a 
sandstone rock, obtained inside the city 


which, although very hard, was not a satisfactory 


limits, 


road material, as it would not bind and was so 
Further, the making and 
laying of the maecadam have been poor'y done. The 
broken stone was not properly screened and raked of 


brittle as to wear rapidly. 


irregular slivers, and neither the foundation nor the 
macadam itself was properly compacted by rolling 
The work of making and repairing has been done 
by local labor, employed directly by the city, and 
high wages have been paid to inefficient workmen, 
so that the cost of the road has not been light. 

As a result of continued agitation, the ¢ity finally 
voted, at a special election last spring, to issue 
bonds for building improved roads to the amount of 
$20,000 per year for five years, the money to be ex 
pended under the direction of a commission, consist 
ing of the Hon. Wm. J. Van Patten, Mayor of the 
city, Prof. V. G. Barbour, Professor of Civil En 
gineering at the University of Vermont; and Capt. 
Guy Howard, U. S. A., who is: stationed at Fort 
Ethan Allen, near Burlington The commission 
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secured the services of Mr. W. S. Bacot, M. 
Am. Soc. C. E., to superintend the work of 
inaugurating a new system of road construction, 
and work has been in progress during the past sum 
mer. Mr. Bacot’s report, which has just been pre 
sented, gives a most interesting account of the work 
thus far done, and we have compiled from it the 
following description. The first necessity was to 
find a suitable material for macadam. The local 
sandstone was discarded, and after some search a 
limestone from the quarries on Isle La Motte was 
selected for the body of the new roadways, with a 
wearing surface of trap rock, obtained on the New 
York shore of Lake Champlain. Soth these ma 
terials were delivered in boat loads to the Burling- 
ton docks, which made the cost of transportation 
small. 

The crushing plant ineludes a No. 4 Champion 
stone crusher from the American Road Machine 
Co.; of Kennett Square, Pa., with screens and ele- 
vator, and an Ames engine and boiler. The storage 
bins are set 7 ft. above the ground, rising to a 
height of 20 ft. and containing four pockets of 30 
eu. yds. capacity each. The pockets are elevated 
to permit loading directly into wagons. The total 
cost of this plant, stone crushing, including build- 
ings, ete., was $2,345, and the plant was put in 
operation about the end of July, crushing limestone 
and trap rock. The efficiency of the plant was 
tested by Professor Ayer and Professor Votey, of 


en ue 
rer 


the University of Vermont, the former making in 
dicator tests to determine the horse power required 
to run the crusher, eleva i screens he re 
sult of the observations indicated th the average 
power on the day of the test was 10.85 HP., the 
maximum effeetive pow exerted being 25.7 HP 
and the minimum 0.52 HP 

Mr. Bacot gives records of the crusher’s work 
from July 23 to Sept. 8, or 42 working days. Lime 








stone was crushed for 24 days and trap rock for 
IS days and about 10 nights he st of running 
the plant during this p nd was as follows: 
Lauber $836.33 
Water for engine, ¢ 1.143 
Oil 416.88 
Tee for met 2.13 
Coal for engin 164.78 
Insurance iw 

‘Lotal SL,070.08 

These figures were derived from the records of 
the Street Department and, therefore, represent 
money actually paid out for the purposes men 
tioned. 

In order to correctly ascertain the cost of crushing 


is Was necessary to know the cost of labor, the cost 





loading boats; 2, breaking stone or preparing it for 


the crusher; 3, carting stone to crusher; 4, erushing 
the stone. The quantity of stone furnished by con 
tractors Was ascertained by measurement of boat 
loads, while the output was ascertained by measur 
ing the team loads filled from the bins. This latter 
practice is not sufficiently accurate to be relied on, 
the most reliable method being to weigh the stone 
when loaded on the wagons. The amount of stone 
furnished by the contractor was 1,522% eu. yde. 
of Isle La Motte limestone and 1,016 cu. yda. of 
trap rock from Trembleau Point, while the output, 
as deduced from the records of team loads hauled 
away from the bins, was 1,320 cu. yds. of limestone 
and 960 cu. yds. of trap rock Lhe discrepancy is 
probably due to a shrinkage of the volume after 
crushing and to errors in measuring the boat loads 
The cost of unloading the lime 
1 


1., but the trap rock 


and wagon loads. 


stone was 15.S4 ets. per cu. y 
was delivered on the dock. The limestone cost 55 


cts. per rubble cu. yd. delivered on the cily dock 


The record is as follows 





Limestone rrap Rock 
Cost per Cost per 
eu. va cu. yd 
ets cts 
Unloading 15.84 
Breaking .. ‘ DAW 
CITI che nei ccs weelneee SSD 
Crushing (labor only)... 133.05 
Supplies for crusher, coa 6.41 
Ce sevess L.S1 
Water Sa cebnieain o wwebe ; 2 
Miscell., insur., ete adc 74 
Cost of stone at dock....... 68.44 116.25 


Cost of crushed stone in bins 116.80 154.36 

The paving of Pearl St. consists of a macadam 
roadbed 30 ft. wide and 8 ins; thick, the bottom 
course being of limestone and the surface course of 
trap rock, finished off with gravel as a binder. One 
block was made with limestone alone. The gravel 
affords the essential quality which the trap rock 
lacks, namely, the cohering or cementing quality 
which produces a smooth, tough and elastic road 
The cost per sq. yd. of finished road wae as fol- 


lows: 

SO eee : ; ‘ verre ck 
oo ae akeseng eat : Tae fh. 
Sprinkling ... ‘ ‘ ‘ 42 * 
oo Pane ela ‘ 14 


Stone .... 4.2) “ 


ROR S500 ae wa ‘ oe --- 69.74 


The average cost of the trap rock section was 75 
ets. per sq. yd. and that of the limestone section 
58 cts. per sq. yd. The cost of hauling the stone 
from the crusher to the street is 


of labor. 


included in that 
The teams were paid 35 cts. per load, 
which necessitated ten trips per day to make wages 
of $3.50 per day. The cost of hauling on this basis 
was 20 cts. per cu. yd., or 4.4 cts. per. sq. yd. of 
street. 

The construction on St. Paul St. was of a differ 
ent character, a 12-in. telford pavement, 1S ft. wide, 
being laid in the center of the roadway. The 8-in. 
bottom course is of limestone and the 4-in. surface 
course of trap rock, with gravel as a binder and top 
dressing. On North St. there is an 8-in. macadam 
limestone pavement, with sand for a binder and 
limestone screenings for finish 

In regard to the new system of street improve 
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ments, Mr. Bacot points out that the undertaking 
of laying out such a system in any municipality 
involves the acquirement of a correct knowledge 
of conditions of grade, soil, and traffic, and certain 
local conditions of its main thoroughfares, business 
and residence streets. The topography of the city 
of Burlington is favorable to drainage, but not to 
traffic, and the steepness of the grades in the south- 
ern section tends to compel heavy teaming for points 
on the hill and. northward from the docks and rail- 
ways to concentrate on certain streets with the 
easiest grades, thus necessitating a more substantial 
treatment in these thoroughfares. The soil is 
mainly sand and clay. The question of volume of 
traflic in a city of this class does not figure prom!- 
nently, for it may be safely concluded that in no 
single street does the traffic assume such proportions 
as to warrant the making of observations and com- 
pilation of records to determine its volume. The 
intensity of the traflic, or the weight of the loads 
per inch of width of wheel tire, ia a matter of 
greater consequence, and of itself determines the 
requirements of the pavement. has it may be 
readily understood that the daily passage of 500 to 
600 light teams over a gravel road would leave its 
foundations unimpaired and its wearing surface but 
little worn, while a daily traflic of a hundred teams 
bearing a burden of 6,000 Ibs, would wreck the road 
in a few weeks. In the first place, even with atill 
heavier traffic, the surface wear can be provided for 
by proper maintenance, but if the depth of roadbed 
is insufficient to bear the weights of loads imposed 
in all seasons, cross breaking and the ruin of the en- 
tire pavement are certain to follow. To place a 
weak road metal on a foundation of perfect eta- 
bility is, if anything, worse than to coat an unsub- 
stantial road bottom with durable material. 


The possibility of cross-breaking of a road coat- 
ing faithfully constructed and maintained on firm 
soils is remote, however heavy the traffic; and in 
such cases the engineer has to ascertain what mini- 
mum of thickness he can adopt with safety, rather 
than how good a road he can construct irrespective 
of cost. Working on these principles, Mr. Bacot 
recommends the following construction: 1, for prin- 
cipal thoroughfares, passing through areas of clay 
or doubtful soils, a 12-in. telford paving surfaced 
with trap; 2. for hillside roads in clay, S-in. mac- 
adam with limestone surface; 3, main roads going 
east and west, 12-in. telford with limestone surface 
to reduce cost, all other telford roads ‘having the 
trap rock surfacing; 4, for streets over sandy soil 
with heavy traflic, 8-in. macadam of limestone sur- 
faced with trap or limestone, the latter being used 
where the trafic is moderate; 5, for streets with 
light traflic, 6-in. limestone macadam; 6, for streets 
in the northern section, where traffic is light and 
oceasional, gravel roads will answer for many years 
to come. Cravel may also be advantageously used 
in maintaining certain streets as drives. The gravel 
should invariably be screened. Asphalt is recom- 
mended for certain business and shopping streets, 
but further experimenting with tar-concrete as a 
substitute for asphalt is not recommended, as its 
durability may be seriously questioned, owing to the 
tendency of the volatile components in the coal tar 
to oxidize and thus hasten the disintegration of the 
paving material. ‘The recommended construction is 
2 ins. of sheet asphalt laid on a 6-in. macadam 
base, covered with 114 ins. of binding material, the 
total thickness being 9144 ins. Special attention is 
called to the fact that limestone is not a suitable or 
economical material for-the wearing surface of 
streets having heavy traflic, and with limestone 
and trap costing respectively $1.16 and $1.54 in the 
storage bins, the net difference in cost for a 6-in. 
top course should not exceed 714 ¢ts. per sq. yd., or 
25 cis. per lin, ft., on a street 30 ft. wide. Gutters 
30 ins. wide are provided for in the engineer’s com- 
plete estimate and schedule of street improvement, 
2 summary of which schedule is given below, the 
general average of all classes of work being $9,500 
per mile. The work will, of course, be spread over 
a number of years, but it is pointed out that the pro- 
posed limited appropriation of $20,000 per year is 
entirely too small for satisfactory results, providing 
for only about two miles of street per year. 

Concerning the present streets, Mr. Bacot states 
that the city presents to the eve a system of road- 
ways tilted in cross section, needlessly so in many 
cases, and on established thoroughfares it is too 
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late to change. but such a system should not be per- 
petuated in new work. For the gutters he recom- 
mends a pitch of 3 ins. per. ft. as sufficient in most 
eases. In forming the surface of streets the crown 


istimate for Proposed Street Improvements at 
Burlington, Vt. 
Length, Area, Costof Gutters, C’tof Total 
Miles. Sq. yd¢. pav't. Ft. gutre. cost. 
Asphalt .... 1.105 23,906 $52,834 .... .... $52,834 
Telford,12-in. 6.057 62,566 59,697 16,269 $1,899 61,596 
Macadam,8-in. 
Pa 8.043 145,274 97,957 29,234 3,030 100.987 
Macadam,8-in. 
limestone. 8.653 113,666 76,635 36,789 4,253 80,908 
Macadam,6-in. 
limestone . 6.320 83,518 43,365 50,068 5,733 49,099 
Gravel, 6-in..11.080 134,247 48,865 63,572 8,530 57,395 


Total ....38.258 563,177 379,373 195,932 23,445 402,818 


should vary with both the width and the grade, 
varying from 1-30 to 1-40 of the width for grades 
under 4% and over 5%, and from 1-40 to 1-50 for 
grades from %% to 5 On well-drained soils the 
crowns can be flattened if desired, but not on wet 
soils. For maintenance he recommends a limited 
“block” system, the blockmen only attending to 
slight repairs, and the bulk of the repairs being done 
by the general corps. In the business part of! the 
city each maintenance district would be from 1% to 
% of a mile in length, with one blockman ¢o each 
district. The asphalt sections would require men 
stationed at intervals of 4% mile to keep the street 
elean. Outside of the central section the extent of 
the districts will depend upon the traffic, but should 
never exceed one mile of street. Each blockman 
would be equipped with a square shovel, broad, 
heavy rake, pickaxe, reed street broom, wheelbar- 
row, iron tamper with broad base and a sprinkling 
ean. These men would make immediate repairs 
to the street, first picking or “stocking” the surface, 
applying road material and tamping it down, and 
then finishing with a little binding material, leaving 
the patch slightly higher than the road surface. 

The system of organization for the street depart- 
ment which Mr. Bacot recommends we have given 
in a separate article (Eng. News, Dec. 6), as it is of 
special interest in connection with the general ques- 
tion of the control of municipal publie works. 


WIND BRACING IN HIGH BUILDINGS.* 

On the question of safe construction for positive 
dead loading there is substantially no disagreement 
among engineers, and the proper allowances for load- 
ing floors are also generally agreed upon. The ques- 
tion naturally presents itself, however, whether mod- 
ern buildings are being constructed with sufficient 
regard to the various live forces acting either verti- 
cally, horizontally or otherwise. Most designers of 
high buildings are satisfied that their structures are 
safe, but such convictions are not always based upon 
scientific reasoning. All engineering designs for high 
structures, such as towers and chimneys, are built 
to resist wind pressures of from 25 to 50 Ibs. per sq. 
ft. of exposed surface. The sizes of building lots in 
large cities remain unchanged, but the heights of 
buildings have increased so that many now extend 
250 ft. above the curb level, and there are instances 
of buildings varying from 23 to 25 ft. in width, 
which are from 120 to 125 ft. in height, with 100 ft. 
of this height exposed to the wind. In such cases, if 
there is any question as to their power to resist de- 
structive forces, the doubt should always be on the 
side of safety. Instances may be seen in structures 
with the dimensions just given, and from 80 to 100 
ft. deep, which are almost identical in general char- 
acter and plan, where in one case dependence is placed 
upon the cross-partitions, the end walls with ordinary 
girder connections and the columns for transferring 
the horizontal forces to the ground, while in others 
eareful bracing has been introduced. It must he, there- 
fore, that in the latter case there has been an excess 
of expense, or in the former there is not sufficient 
strength. It may be said that partitions as ordinarily 
constructed cannot be depended upon to act in con- 
junction with the steel structural work in resisting 
lateral forces, and there will bea limit beyond which 
partitions will not take up these forces, and the steel 
frame must resist them. 

Dr. Draper has given wind pressures, registered at 
Central Park, New York, in different storms, of 49%, 
3644, 44 and 21% Ibs. per sq. ft. At about the time 
of the latter a building under construction at 74 Mon- 
roe St. collapsed. Dr. Draper’s pressure gages were 
but 53 ft. above the ground, and the protection from 


* Abstract of a per 7 Guy B. Waite, pre- 
sented at the meeting of the American Society of 
Civil Engineers, Dec. 
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surrounding objects prevented the pressure from be- 
ing as high as it would have been at greater altitudes. 
The velocity gages on the Equitable Building give 
much greater averages than those of Dr. Draper; 
thus, in one case, while the first gave 48 miles per 
hour, the second gave only 24 miles. Maximum press- 
ures are of short duration, but sometimes repeat 
themselves at intervals, and thereby tend to set up 
an oscillation in structures upon which they act. 

The writer is unable to find any engineer Willing to 
assume the responsibility of using a horizontal 
pressure less than 30 Ibs. per sq. ft. on the exposed 
part of high buildings. An argument often presented 
is that the maximum pressures exerted on buildings 
are simply from local gusts of short duration, and 
that their impulses are absorbed in overcoming the 
inertia of the mass. If this be true in high buildings, 
the structure must act as an elastic body, and the 
wind impulses must be of so short duration that be- 
fore the reaction of the elastic mass has taken place 
the force of the wind has subsided and the impulse 
has been exhausted in internal work. Should there be 
a succession of such impulses, and one come not in 
harmony with the vibration created in the muterial. 
the heavier the mass, the more detrimental would 
its weight become when the oscillation and the iim 
pulse act together. No horizontal force on one side 
of a structure can cause a vertical reaction on the »p 
posite side without being transferred through the in 
tervening construction. 

The data required for consideration in any cas« 
seem to be as follows: 1, the maximum amount of 
wind-pressure on good-sized areas at various altitudes, 
and under all ordinary circumstances in the especial 
locality, together with the length of time during which 
such pressures act; 2, experience on the strength of 
partitions, walls, ete., to resist vibrations and thrusts 
under conditions similar to those existing in buildings; 
3, experience to determine to what extent the wass 
of the structure directly absorbs the impulses of wind 
pressures. 

Suppose a warehouse building 23 ft. front and rear. 
93 ft. deep and 85 ft. high, situated on an alley-way 
on one side, with a three-story building on the other, 
and let us discuss the effect which wind blowing 
on the exposed portion of the building will have, 
assuming the walls are of brick, 28 ins. thick in cellar. 
24 ins. in first and second stories, 20 ins. in third, 
fourth and fifth stories, and 16 ins. in sixth and sey- 
enth stories. Under such conditions the writer com- 
putes the limit of the wind pressure that can be cared 
for by dead weight to be 6% Ibs. per sq. ft. on the 
entire exposed surface above the adjacent building, 
and anything above chis must be carried through the 
structure to the foundation. 

A wooden beam, with chamfered ends, as usually 
laid in a wall, not anchored, can exert no resisting mo- 
ment. but when built up solidly against the wall and 
well anchored it can resist something. If the beams 
are 3 x 12 ins., spaced 12 ins. c. to ¢., with every 
sixth beam anchored, the writer estimates that an 
additional resistance of % Ib. per sq. ft. would be 
available, making a total resistance of 714 los. per 
sq. ft. of exposed surface, which is equivalent to a 
wind velocity of 42% miles per hour. In the city of 
New York, however, this velocity will in violent storms 
reach 70 miles per hour on a building of this height. 
giving a total wind pressure of 20 Ibs. per aq. ft., 
and leaving 12% lbs. to be provided for by some pari 
of the structure not yet considered. This pressure has 
to be carried down through the floors, which, if well 
constructed, will form trusses sufficient to transmit 
it to the ends of the building. If provision has been 
made in the front, it can be safely carried through 
the front to the ground. 

The writer then mentions a number of buildings, 
in some of which evidence of yielding has been seen. 
The collapse of the building No. 74 Madison S8t., 
which was 20 ft. front, 92 ft.. deep and 75 ft. high 
above curb level, is mentioned. The storm which 
wrecked it gave an average velocity, according to the 
U. S. Weather Bureau on the Equitable Building, of 
10 Ibs. per sq. ft. At the Central Park Observatory the 
maximum impulses (which lasted one second) gave 21% 
Ibs. The wind evidently caught the unfinished build- 
ing nearly broadside, or at a sufficient angle to throw 
a considerable pressure against the leeward wali 
through the unfinished open front. The front portion 
was thrown completely down, while the rear portion 
remained intact. 

The writer next considers the case of a 17-story skele- 
ton structure, a fireproof office building on the cor- 
ner of two streets, 32 ft. front, 100 ft. deep and 14 
ft. high above curb level. The long side not facing 
the street was protected by an adjacent building for 
50 ft. of its height, which was sufficiently strong to re- 
sist wind-pressure coming to it from the building. 
The writer assumes that knee-bracing is used at the 
junction of the floor system with the columns, in 
which case the amount of wind presayre which may 
be safely resisted would depend largely upon the kind 
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ef column connection. He assumes that the partitions 
and cross walls have been separately built, with a 
view of resisting horizontal forces. The partitions to 
be of 4-in. terra-cotta blocks, laid in Portland cement, 
and the floor beams able to withstand the strain 
from the partitions when acting as braces; then we 
will have in principle a system of trusses, with par- 
titions acting us struts. He figures out that the totac 
resistance from the columns and the walls which cau 
be relied upon will amount to 6 lbs. per sq. ft., equiva- 
lent to a velocity of 384 miles per hour; and that to 
provide for 87 miles per hour, or about 30 lbs. per 
sq. ft., the bracing must be capable of taking 24 Ibs 
horizontal pressure. 

He shows that the resulting stress, when carried 
down through the columns, will amount to a sum too 
great to be safely resisted by cast iron. Buildings of 
this description should therefore be provided with 
steel columns, and it is generally found economical to 
increase the section where waximum bending occu s 
in taking up t.ansverse loading. 

Attention is then called to a skeleton-constructed 
building 23 ft. front, 85 ft. deep, and 125 ft. high 
above curb, which was protected from wind by build- 
ings 60 ft. high on either side. Wind pressure was 
provided for by means of the front and rear walls, 
and the special connections of the cross-girders with 
the columus. The constructor was careless in regard 
to the details, and instead of utilizing the entire 
depth of the girder, he gouged holes for fastening 
it to the columns in the middle part of the girder 
webs. When completed, except the top stury and 
the floor arches, yet to be put in the three upper 
floors, during a storm, the building moved 8 to lv 
ins., beginning at the roof of the adjoining westerly 
building and increasing to the top. The reason was 
that under the force of the wind the building had to 
meve until the joints came to a firm bearing. It was 
righted and made secure by knee-bracing. Attention is 
called to the necessity of carefully executing the de- 
tails of structures of this character, as otherwise ele- 
ments of great danger may be introduced. 


A NEW SNOW PLOW FOR’ ELECTRIC 
RAILWAYS. 

We illustrate herewith a new snow plow for elec 

tric railway service, which is quite a departure 

from old ideas in this field. Thus far electric rail 
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either direction. The operating levers are within 
the car, leaving a clear floor space of 6 x 17 ft. 
The weight of one plow is balanced by that of the 
other, so that not only is the load on the wheels 
evenly distributed, but the operator in lifting the 
plow has only to overcome the friction of the me 
chanism. The plows are raised by a parallel mo 
tion and so rise squarely from the track, the rear 
plow having a clearance of Sty ins. above the rail. 
There is ample room for the electric motors, th> 
lifting apparatus being only at the ends. Each 
side wing is operated by an independent lever. The 
digger mechanism is thrown down by a kick of 
the foot, and may be raised instantly by one hand 
by throwing the lever a short distance. The digge 
iron is held to its work by a flat spring, which is 
strong enough to cut away ice and snow, but will 
yield enough to give way if the digger strikes the 
end of the rail, a switch or a frog. A sand or 
salt spout is provided for each wheel. The leverage 
of the brakes is such that 25 Ibs. on the brake 
handle applies a pressure of 1,000 Ibe. on each 
brake shoe. The working mechanism of all parts 
is located at each end of the car and the body of 
the car left free for salt, sand and men. The bev 
eled shape of the etds, with the sliding windows, 
gives an opportunity for looking forward or back 
and there is no necessity for going outside of the 
house to do or to see anything. Any size of wheel 
can be used, but the preferable size is 33 ins., with 
%-in. flange. The wheel base is 6 ft. 6 ins, The 
plow weighs, when ready for the motors, seven 
tons. It is strongly built, as may be seen by the 
statement that it carries over three tons of castings 
and a ton of forgings. The design for this plow 
was prepared in the office of Dean & Main, Bos 
ton, Mass., under the direction of Mr. F. W. Dean, 
M. Am. Soc. M. E. 

These plows are especially adapted for heavy 
cross-country or suburban single-track work, and 
about twelve have already been sold. A plow of a 
somewhat lighter design for use in and about city 
streets is being built for use at Fall River, Mass 
The plows are built by the Taunton Locomotive 





THE TAUNTON SNOW PLOW FOR ELECTRIC RAILWAYS. 


ways have generally imitated their predecessors, 
the horse railways, by using large sweepers with 
revolving brushes to clear their tracks. While this 
is undoubtedly the best practice in city streets 
where the track must be kept cleaner than can be 
done by any plow or scraper, there is now a large 
mileage of electric railways in suburban and county 
districts operated under conditions approximating 
more nearly to those of steam railway practice, 
and for these the plow illustrated is especially 
adapted. It consists essentially of a four-wheel 
car with a nose plow and adjustable wings at 
each end, so that it can be run equally well in 


Mfg. Co., of Taunton, Mass., to which we are in- 
debted for the photograph from which our fllus- 
tration is reproduced. 


STREET CLEANING IN SAN FRANCISCO. 

Street cleaning in San Francisco is done by the 
Merchants’ Association, represented by Mr. F. W. 
Dohrmann. This association was organized to 
effect reforms in public matters, and has contracte! 
to clean the streets from Nov. 1, 1894, to June 30, 
1895, under quite rigid specifications. Only $80,000 
was available for street cleaning for the fiscal year 
ending June 30, 1895. This sum, it is said, is in- 


5O% 


sufficient, so the association has taken the contract 
for less than cost, expecting to make up the de 
ficiency by subscriptions, 

The specifications provide that all paved puble 
streets and alleys must be swept and cleaned with 
effective approved machines, or by hand, or both, 
under the direction and to the satisfaction of the 
street superintendent and street committee of the 
board of supervisors. Streets must be sprinkled 
by a watering cart before sweeping when and where 
necessary, and hand labor must be used to«wuppie- 
ment, or in place of the machines where hecessary, 

All day sweeping must be done between 6 a. m 
and oO p. m. and the streets designated to be swept 


by machines must be cleaned between 6 p. m. and 


a. m. Where a street is swept only ohce in J4 
hours it may be done by hand or machine, at the 
option of the contractor and with the approval ol 
the street superintendent Streets cleaned a second 


time, or oftener, in 24 hours must be swept in the 


daytime, by hand labor. rhe contractor may be 
ordered to keep certain streets clean from 6 a. m 
to > p. m., which, of course, meaus practically the 
block system of hand labor. All sweep.ngs must 
be promptly removed to specitied dumps and a 
penalty of $2 is provided for each load of sweepings 
not deposited in its proper place 

The contractor is required to report by 12 o'clock 
daily in writing to the street superintendent what 
streets have been cleaned during the previous 24 
hours. The superintendent must examine these 
streets, and if satisfied with the work must enter in 
a book the names of the streets and the number of 
square yards cleaned. If not satistied no paymeut is 
allowed, 


The contract was awarded to the asso lation on 


the following basis: For each sweeping done got 
oftener than once in 24 hours 30 cts. per 1,000 sq. 
yds.; for sweeping a second time within 24 hours, 
15 cts. per 1,000 sq. yds., it being required that 
this work shall be done by hand labor; for ke ping 
a street clean all day (hand labor), that is, from 


(a.m. to 5 p. m., 60 ets per 1,000 sy. yds., except 


that for Market St. 90 cts. is paid. Whenever in 
the judgment of the street superintendent and street 
committee of the board of supervisors bad: weather 
renders cleaning inexpedient, work may be sue 
pended by the contractor, provided that the cross 


walks on Market, Kearney and 
nated by the superintendent 


other atreets desig 
shall be kept clean 
during the daytime. For keeping clean “each get 
of cross-walks across a street or street crossing” 
when the regular street sweeping is suspended, the 
city pays 10 cts. a day 

THE LOBNITZ ROCK-CUTYERS ON THE 

DANUBE. 

A short paper on “The Removal! of the Lron Gates 
of the River Danube” was lately presented to the 
Institution of Civil Engineers by Mr. Oscar Gutt- 
mann, Assoc. M. Inst. C. E 


) The paper gave a gen 
eral description of the work to be done, but the 
most interesting part related to the actual perform 
ance of the rock-cutting system of Mr. Fred. Lob 
nitz, described and illustrated 


26, 1889. 


in our issue of Jan. 


As now used on the Danube, this machine has 
one, instead of ten, cutting bars, as the 


ul 


rent and local conditions make one cutte 


rapid cur 
r of great 
weight more eflicient than a battery of cutters of 
various weights. The barge now in use is 100 ft. 
long, 25 ft. wide and 7 ft. deep, with a draft of % 
ft. The boiler is placed near the stern and near it 
are ‘the manoeuvring winches for moving the boat 
Near the center is a tripod for handling the cutter. 
This latter may be worked through a square weil, 
forward of the center of the boat, or may be swung 
over the bow of the boat by tilting the tripod for 
ward. 

The action of the cutter is that of a pile driver 
the cutter replacing the falling “‘monkey.”” The 
cutter is made of wrought iron or mild steel. It is 
30 ft. long and is square in section, the dimensions 
being 7 ins. eaquare at the top, increasing to 14 ins 
square 10 ft. from the point, and diminishing again 
to 11 ins. square at the lower end. For a length of 
4 ft. from the bottonr a hard steel core, 11 ins. by 
4 ins., is welded in along the center line of the bar, 
with the point chisel-shaped, and the sides‘’are 
rounded off to 9 ins. radius. The cutter point is 
hardened by heating to a cherry red and plunging 
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it into water. This steel blade, being protected on 
two sides by wrought iron, can be used up to the 


last few inches without breaking and always keeps 
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part supposed to be forest, in the percentage column, 


is estimated upon information obtained by various 
agencies. 
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materials ($10,400,000), and maple sugar and syrup 
($5,500,000). Adding the value of these by-pro- 
ducts we have, with 10% added for omissions and 


sharp. It weighs 8% tons. As regards the consumption of forest supplies, no under estimates, a total value of$1,026,650,859, for 
The boat is advanced after 20 ins. in width of full statistics are available, yet we have now a bet all the wood and forest products used in 1890. 
the rock has been broken away by the falling ter basis for estimates than ever before. 


chisel, bunt the varying hardness of the rock pre 
vents any accurate statement of work accomplished. 


In the 
report for 1892 it was stated that the total annual 


consumption was about 22,000,000,000 cu. ft., or 


Mr. Priest estimates the different kinds of timber 
sawed during 1890 as follows: 





The cutter is dropped about 1614 ft. at a rate vary- 350 cu. ft. per capita, of all kinds of wood. With White pin Ft. B. M. 
ing from 50 to 100 blows per hour, the speed de- additional information furnished by the late census Spruce Vana MOPS Sn codes cana tens ton Tieton 
pending upon the amount of shifting of the boat this figure can readily be increased to 24,000,000,000 MS V5 GS oes pssst ieee Stach cd ebuseve 3,390, 000,000 





necessary. The average amount of rock removed cu. ft. The consumption of mill timber,of sizable eon wee ee. at epie 
per blow is 2 cu. ft. It should he said that the jogs, was given as about 4,000,000,000 cu. ft.; this Hardwood and all others............... 3,517,000,000 
res - ne Cus great advantage of the sys- is now found to be an under-estimate by 15%. If TREN SS iis nics, 5 We ake AS DEAN «ERS 30,593.900,000 
ten: is that the rock is always small enough to be 


removed by dredging. 
eu 


Up to Aug. 15, 1898, 22,315 
m. of rock had been broken down by the Lob- 
nity cutters, the largest part being done in 1892. 
Chere are two machines of the kind above described 
at work, and a third one carries the cutter 
machinery on a platform between two boats. They 
are described as working satisfactorily and giving 
good results. 

The drilling of bore-holes for blasting operations 
is carried out on two plans—the Ingersoll-Sergeant 
and the Fontane systems. The first is a ecow which 
can be lifted from the water by four legs resting 
on the bottom and connected with hydraulic jacks 
fed by a Worthington pump. Along the side of 
this seow are ranged four Ingersoll steam drills, 
supplied by a boiler on the scow. In the Fontane 
system the drills are mounted on a platform resting 
upon two barges. The author says that while there 
has been trouble with the Ingersoll-Sergeant syetein, 
it has, on the whole, given satisfaction; the Fon- 
tane barges are too light for the work to be done 
und the system is not yet looked upon with satis- 
faction. 


now 


the annual growth of timber is assumed at 10 ecu. 
ft. per acre, it would require at least 400,000,000 
acres of well stocked forest land to supply this 
part of our consumption alone. If we add the con- 
sumption of firewood, largely made up of sizable 
timber, it is safe to say that three times the above 
area would be required to meet this consumption 
by its annual growth. This statement is alone 
sufficient to refute the claims of those who say 
there is sufficient and “inexhaustible” supplies in 
our forests, for it is based upon data highly favor- 
able to their side of the question. 

It is shown that in Wisconsin the average log has 
dwindled down from 18 ins. diameter (say, 200 ft. 
per log) in 1880 to 13 ins, (or 84 ft. per log) in 1893, 
and while in the former period the census statistics 
were based upon the practice of taking nothing 
less than 10 ins. diameter, the lumbering is now 
extended to logs as small as 5 to 6 ins. diameter. 
Reference is made to the inaccurate assertions as to 


Class. 


Mill products: 


The total imports of wood and wood products 
for the years ending June 30, 1892 and 1893, were 
valued at $21,806,740 and $26,028,997 respectively 
These products included cabinet woods, cork, bam 
boos, rattans and canes, etc. The exports of wood 
and wood products in the same years amounted to 
$42,729,407 and $43,097,786. These exports in 
cluded agricultural implements, carriages and horse 
ears, cars for railways ($1,320,265), rosin, turpen 
tine, boards, staves ete. 

There is an interesting statement of the progress 
of the timber investigations undertaken by the gov- 
ernment, and in regard to the test work it is pointed 
out that this will have to be divided into wholesale 
or commercial testing and testing for finer correla 
tions, especially between structure and qualities. 
In the chemical analyses of woods, the work on 
tannin has had further attention, and about 1,000 
analyses of bled and unbled timber cunfirm the cor 


Estimated 
cubic contents of 


forest grown 
Quantity. 


Value. 





















uiaterial, cu. ft. 

. ei ‘ : aa al Agricultural implements, ft. B. M............ cece eee eens 30,000,000 ua cliente: & $582,000 
According to official returns, up to the ene yee eee Se ee sen a 49,000,000 cbeac’ 688,000 
Or . antity york then executed was as Carriage and wagons, ft. B. M...........ceeeeeeenee eave > geting fawead 1,306,000 

1803, the quantity of wo Wumedrane: wend Oe, PRE soa soos 5 5 ve oo oe be ec kc cscceaace 94,000,000 1,435,000 
follows: i anil All other enwed. iumber, ft. B. M..........ccss0.csccens . -27,630,000,000 co ee 310/818, 000 
timated A EE GENE, Dix Sle ie ds nsnp avec acwes ceeeereé gawd 39, 000,000 4,.000,.000,000 314,820,000 
, b 5 es seal. Re: CR i, kc ataaioes eneks bs 365,000,000. 200,000,000 3.709.024 
_ Class of work. sen en oe" meters. total. Pickets and paling, pieces.......... 110,000,000 730,000 
Blasting under a (with 67,5¢ 122.758 747 NR, “ENE 605.0 ose pdvieaserbictee cu tueeced 440has “i rs 6,000,000 17,000,000 
CU. GM, TOCMOVOEM). «+. eee re ree veeee aero oe Staves, Poh es has as esa bale Si bs x Pol aes Soars eee eeeee 1,178,000,000 300,000,000 
Blasting at the Iron Gate......-+++ 307, 2238 a NN iis 5c washed no 4S Os KROES pants COS ora 183,000,000 175,000,000 
anew ee see ti i tee eearsenes a ean a Total products directly from logs............2e-++-08 owikwie co dia ate 4.675, 000,000 
farious stone depositing..........- 3,000 20.00 Railway construction: 
Stone revetment .....-.--e+e+ee0e 9,150 sq. m. TERME <n ah big 65s ode ad. on enone cased Sacha. comee owe oa 80,000,000 400,000, 000 
Facing-ap Gams ....ecccee eee eeees 56,340 . nee Round and hewn timber in bridges and tresties..... 5th wae mapas akea tatters 80,000,000 
. Telegraph poles 5,000,000 ta 
TREE nccscrnsece 485,000,000 $40,000,000 
MIR BR ISTS * THE UNITED STATES. Exported timber 12,000,000 4,730,000 
THE FOREST OF THE UNITEL WOE DUD 2 nccccccccccscsessiccsess aoe veccsnccapeees Riehl.) kos, o een & 0 7,000,000 3,550,000 
The last annual report of Mr. B. E. Fernow, nage yes ag —* other than lumber from logs....  ........... Y eran, 20,765,000) 
Chief of the Division of Forestry of the NH. & De- Total of siza he GEGEN 6.4 capo wee cere css deve scinee ocshe oO hhiane oats ,000,000 450,000,000 
uel oO 1 ivis Peel, GO NG oo c.ccics occa mi neRegbed ve edecssesesseecsse outed ieee < 18,.000,000,000 450,000,000 
artment of Agriculture, contains much informa eee Oe no ere ieee ae 250,000,000 7,000,000 
_ , _ “& . ~~ se ; Wood for dyeing and charcoal for gunpowder......... re 16,200,000 437,000 
tion for those interested in the preservation, matn- Titel GONE: os « <.c5o cc EN 6 sec EK toe ety eee 4 é eater and & 23,766,000,000 $907,437,000 
tenance and products of American forests. 


The extent of forest lands in the United States is 
shown by a map with the several states tinted to 
show the relative percentage of timber land con- 
tained in them as compared with total area. The 


* Mr. Fernow says the total miscellaneous mill products is a considerable under-estimate, 


Mr, Priest, and he raises it to the total given above. 


the forest growth and timber consumption, which 
were discussed in our issues of March 23, May 11 


as given by 





rectness of the former statements, that the “bleed 
ing” of timber for turpentine has no effect upon 


maximum percentage of forest-covered lands, over and June 8, 1893, and more recent information ~ its strength. 

GO°., prevails only in Maine and Arkansas, A sec- shows still more strongly the inadequacy of the The national forest reservations in the United 
ond map shows the conditions prevailing in the forest area to meet the growing demands upon the States now number 17 and cover an aggregate area 
country west of the 97° of longitude, covering the — supply. 


“dry region’ of the United States, and, therefore, 
attention for the conservation of 


This map also shows the forest reser- 


requiring close 
water supply. 
vations. 
Taking 
following 


the whole United States by groups, the 
table shows the approximate extent of 
improved and forest hinds: 


The above table is founded on the returns of the 


- -Area, acres. 









The Eleventh Census statistics of lumber produc- 
tion have been gathered by Mr. George A. Priest, 
but are not yet published in the Census Bulletins. 
A summary of these returns is given by Mr. Fer- 
now, supplemented by data and estimates of the 
Forestry Division. An abstract of this summary 
of the amount and value of forest products in 1890 
would appear as shown in the second table. 


——Per cent.— ~ = 


of 17,564,800 acres, with the area of the Afognak 
forest of Alaska unkpown.. The largest forest 
reservations are the Sierra Nevada, 4,096,000 acres: 
the Cascade Range reservation, of 4,492,800 acres: 
the Yellowstone timberland reservation, 1,239,000 
acres; White River reservation, 1,198,080 acres, 
and the Grand Canyon forest reserve, of 1,851,520 
acres, The Yellowstone National Park contains 
2,142,720 acres; the Yosemite Park, 967.680 acres: 
the Sequoia Park, 161,280 acres, and the General 
Grant National Park, 2,500 acres. 


Brush 
Groups. Lasd improved munpooved and Probenty oa a Mr. Fernow, in discussing the advance of forestry 
b ace. arms. iam. aste, orest. amd, eoun L . 
Now Gingiand ......:.0..0sceesceessetes 39,710,000 10,736,000 27 73 52 a2 Py interests during the year, says that the states of 
Middle Attan i 71,401,000 35,772,000 ” 50 28 ¥ a New Hampshire, New York, Pi ansylvania and 
: Alii ‘ A J ool, at =~? » * o* o* y ” . 2 : * 

Gulf States ..... 26.000 19.467.000 16 s4 nO 7 et New Jersey are becoming more active in regard to 
Northern lumberi ME +s spcsomeeeme swine en 122,204,000 30,786,000 25, 7 42 ame i their interests and are enacting Jaws, of more or 
ortherm agricultural 2... cssccsscnvecscuc S4.008 000 59,114,000 oo 1 3 = oe ‘ , : : 
Sarah: SORDNG <i 5 dss50s <nsnida curtain 250, 734,000 75 769,000 30 =) ‘ a = less efficiency, looking toward forest preservation. 
Ginter Hoey Mpecccicccce: MOAam “Rggram “1 ga Bt GB Tin the ‘West there io rather a retrograde more- 
ster RUGS DEC, cas ss sack casos sue 249,047. 981, ‘ 99.3 : 22 sys . : : 
Crap parce eran tere 203,048,000  17'558"000 s 92 20 27 35 ment. For political reasons California has abolished 
Rocky. Mi. ! Rss sxh Wanknda nee cabs $00.301.900 5.458.000 1 99 19 21 its Forestry Commission, organized eight years ago. 

tlantic Coast pa saceehy ha naabucaueuee 225,835, 78,298,000 3h 65 4 as ee * S 
Gontral. @tates...2. 0... ciscsvoutccseeacae 146,031,000 51.002.000 35 65 48 os Colorado has practically abandoned its first attempt 
Interlor States ssh de ails dle epee aaa 396, 785.000 126.162.000 32 68 20 Re at a forest policy by leaving its commissioners with- 
ME SEO h-de be Soca csautsevessecs cece ota ee &9.900,000 43 AT 31 oe : : 
Piette MMR ficoracinnvacacccarancseeone 1,900,800,000  357°616.000 18 82 26 nS out salary or means to proceed. Wisconsin, how- 


census of 1890, for the- area of improved farm 
land; the area of forest, brush and waste land was 
obtained by deducting the total of improved land 
from the total land area of the several states; the 








In addition to the above timber products, there 
were used during the census year of 1890 other 
forest products, to the value of $25,882,872. These 
include turpentine and rosin, wood alcohol, tanning 


ever has started a forestry commission on a practi- 
cal basis, co-operating with the lumbermen. 

The report then gives in very considerable detail 
the methods of German forest management. This 
includes its history from the time of 4‘rederick the 
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Great, forest regulations, mapping, valuation work, 
arrangement of age classes, yield calculations, fell- 
ing, harvesting and transportation. The prices 
of wood products abroad and the degree to which 
these values are affected by improved roads are 
also commented upon. Under the latter head it is 
shown that the increase in profit on timber equalled 
33% on the investment in improved roads. While 
the United States is not yet educated up to the point 
of adopting all the refinements of forest culture 
enforced upon European states, a etudy of the 
methods there prevailing and an adoption in purt 
at least of these methods would be even more profit- 
able here. According to Mr. Fernow’s statistics, 
the time is rapidly approaching when our states will 
be compelled to adopt some measures for the pre- 
vention of waste and for the maintenance of our 
timber supply. 


HINGED CONORETE ARCH BRIDGE OVER 
THE DANUBE AT MUNDERKINGEN.* 


The bold design and unusual construction of this 
bridge, which was built in 1893, at the city of 
Munderkingen, in Wurtemberg, have attracted gen- 
eral attention and especial interest among engineers. 
The arch has a clear span of 50 m. (164 ft.) and a 





Half Sectional Plan. 
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(660 Ibs.). In the circumference of the cylinder is 
a door, through which the stone, cement and sand 
are put in and the mixed concrete taken out; a grat 
ing, with bars 11 em. (3% ins.) apart prevents the 
balls from falling out. The drum is rotated by a 
6 HP. portable engine. The materials are first 
mixed in a dry state for two minutes and then water 
from a reservoir at one end of the mixer is 
sprinkled through the hollow axis and the mixing is 
continued for three minutes longer. The capacity 
of the drum is 0.6 cu. m. of concrete (21.2 cu. ft.); 
or 36 cu. m. (1,271 cu. ft.) in 10 working hours. 
The effect of mixing the concrete in this manner 
is not merely to reduce the sizes of the stone and 
gravel by grinding, but principally to cause the 
cement to firmly adhere to the surfaces of the othe: 
materials. The strength developed by the concrete 
thus mixed was uncommonly high. 

For the purpose of statically sustaining the arch, 
and also to compensate for any settlement of the 
foundations or deflections of the arch, it is hinged 
at the center and at the abutments. There are 12 
such hinges at the crown, and twelve at each abut 
ment, and each hinge is made of two steel boxes, 
built of I-beams and plates 50 mm. (2 ins.) wide, 23 
mm. (%& in.) deep and SO mm. (3% ins.) high: the 


‘ee 
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Cross Section at Springing Line 
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about S em. (344 ins.). The roadway which crosses 
the bridge is macadamized: the sidewalks on each 
side of the roadway shown in the cross-section 
are paved with concrete blocks and have an iron 
railing at the edge. 


The falsework was erected on piles and consisted 
of twelve bents supporting the arched longitudinal 
stringers on double wedges. The flooring, resting on 
these stringers, was made of 4 x 4in. planks laid 
close together, but not nailed. The faces of the 
arch were covered with boards. The concreting was 
done in layers 30 em. (114 ins.) thick, these com 
mencing at the abutments, where the metal hinges 
were first put in place, and working alternately 
from either end towards the center for a distance 
of S m. (26 ft. 3 ins.); the work then proceeded 
from the neighborhood of the crown, and finally 
the remaining openings were filled in. The hinges 
at the crown were adjusted and concreted 19 days 
after commencing work; 2S days after closing the 
arch the planking was removed. The deflection 
was then observed for a long period of time and 
amounted to 116 mm. (4 9-16 ins.). This deflection, 
as well as the settlement and compression at the 
left abutments, had all been provided for by raising 
the falsework a sufficient amount The construc 


Front Elevation 
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CONCRETE BRIDGE AT MUNDERKINGEN, GERMANY 


rise of 5 m. (16 ft. 4% ins.). It would have been 
costly to build a pier in the river at this place, and 
this, as well as a consideration of the fact that sev- 
eral long-span stone bridges had receutly been suc- 
cessfully built in the Schwarzwald of Wurtemberg, 
led to the adoption of a single Span. Furthermore, 
excellent sand and gravel were to be found at 
the site, and several cement works furnishing a 
superior article being located near by made it nat- 
ural to adopt concrete as the principal building ma- 
terial. 

The foundation on the right side, or city side, is 
on natural rock, which, at this place, crops out at 
the surface; on the left side, however, the rock lies 
deeper, and here piles were used, driven at an angle 
of 15°. Experiments made at the technical high 
school at Munich upon the strength and compres- 
sibility of concrete blocks of various compositions 
had shown that, other things being equal, concrete 
made of broken stone was decidedly superior to that 
made of gravel. Furthermore. tests made in 1890 
at Bauschinger’s laboratory indicated that arches 
made of concrete offered greater resistance to com- 
pression than did red sandstone arches, and hence 
would not deflect as much at the crown. 

The concrete used was composed of clean lime 
stone and gravel about 114 ins. in diameter, which 
were ground to a smaller size in the concrete mixer, 
shown in Fig. 2. 

This concrete mixer consists of an iron cylinder 
1.5 m. (4 ft. 11 1-16 ins.) in diameter and 1 m. 
(3 ft. 3% ins.) long, revolving on a horizontal axis. 
Inside the cylinder are 40 steel balls, each 13 cm. 
(4% ins.) in diameter and weighing about 300 kg. 


*Abstracted from the Journal of the Austrian In- 


stitute of Engineers and Architects, by O. J. Mar- 
strand, M. Am. Soe. ©. B. . - 


boxes are free to turn one on the other, through a 
ball joint placed between the boxes at the center. 
The arch is 7.5 m. (24 ft. 74 ins.) wide. It is cal 
culated for a live load of 400 kg. per sq. m. (SO Ibs, 
per sq. ft.); the specific gravity of concrete is 
taken at 2.3. The thickness at the crown is 1 m. (3 
ft. 3% ins.) and at the abutments 1.1 m. (3 ft. 75-16 
ins.). At other points the thickness is such as to 
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tion lasted in all seven months, after which the 
bridge was opened to traffic. It has not so far 
shown any defects. 


The cost was as follows (1 mark 23.8 cts.): 
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CONCRETE MIXER USED AT MUNDERKINGEN BRIDGE. 


keep the line of resistance within proper limits and 
preserve a uniform unit strain throughout the arch. 
The backing is formed of hollow arches above the 
haunches and the spandre] is faced with concrete; 
the arch ring is faced with limestone projecting 


Or, for a clear span of 50 m. (164 ft.) and a width 
between railings of 8 m. (26 ft. 3 ims.) the price is 
about $3.90 per sq. ft. of traffic surface. The total 
expenditure, includiag roadway paving and railing, 


amounted to $21,429. 
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THE McKAY GARBAGE CREMATORY, AT 
YONKERS, N, Y. 
((With inset.) 

The city of Yonkers, N, Y., began to burn its gar- 
bage in November, 1893, making use of a crematory 
designed and built by Mr. John E. McKay, M. Am. 
Soc. C. E., First Assistant Engineer, Croton Aque- 
duct. Mr. MeKay contracied to build a furnace 
capable of burning al. the garbage of the city, the 
population of which, in 18¥0, was 32,033. The 
character of the population is largely residential, but 
a considerable amount of matufacturing is carried 
on. The furnace is designed to burn SU to YOU cu. 
yds. of garbage per day, operating continuously dur- 
ing the whole 24 hours. 

In connection with the contract requirement speci- 
fying that the furnace shall burn all the garbage of 
the city, there is nothing to the effect that asuaes and 
other fure.gu mat.er wus, be excluded from the garo- 
age, but, undoubiedly, this is the meaning of 
coutract, 

The contract price for the furnace, without the 
building which covers it, was $5,000, inc.uuing all 
repairs for the first six mouths. Mr. Mecixay says 
that the furnace cost him more than this, but he did 
the work at a low price, in order to get a furnace 
into practical operation. The building, Fig. 1, on 
the inset, was erected by the city at a cost of $3,750. 
It is 331% x 52 ft., with a lower story of brick and 
an upper story of frame construction, 


the 


The upper 
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from the first, or upper fire, must pass through the 
drying chamber and take the gases from th’s cham- 
ber down past the lower fire and through the whole 
length of the incinerating chamber before the chim- 
ney flue is reached. 

In the middle of November a member of the edi- 
torial staff or this journal visited the plant. Garbag:, 
containing little or no ashes, and dead horses were 
being consumed at the time, and no odors other than 
those pertaining to the refuse awaiting the fire were 
noticeable in or about the building. 

Regarding the plant and its operation, Mr. Samuel 
L. Cooper, Commissioner of Public Works for the 
city of Yonkers, has written us as follows: 

The furnace has been in use continuously since first 
started, except for about six weeks, due to lack of 
funds for operation. Last summer a fireman and two 
laborers were employed. The amount of garbage con- 
sumed in summer is about ten large two-horse wagon 
loads daily, and in winter about six. In summer 


about two and in winter about one ton of coal is re- 


quired for fuel. The ushes are not used, except for 
tilling. 


The city bought a plece of land about 100 ft. square 
for the crematory site, paying about $1,000 for it. 

The destruction of garbage in our furnace Is com- 
plete, There is no bad odor when the fire is very hot, 
but with a low fire there is some. 

As to the amount of garbage consumed and the 
fuel required, Mr. McKay states that from 40 to 60 
cu. yds. per day have been burned, with from % to 1144 
tons of coal, the average coal consumption being one 
ton. As many as seven horses have been burned at 
one time. He estimates that the Yonkers garbage 


weighs 1,400 to 1,500 Ibs. per eu. yd. 
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story is covered with corrugated iron and the roof is 
of tun. 

The character of the furnace is shown by the 
accompanying illustrations on the inset, and in the 
text, Fig. 2 being a longitudinal section, Figs. 3 
and 4 sectional plans, and Figs. 5 and 6 cross- 
sections of the furnace, while Fig. 7, in the 
text, shows the details of the rotating grate bars. 
It will be noticed that there is a fuel grate at each 
end of the furnace, the rear one being at a higher 
level than the other; also that there are two garbage 
grates, the upper with rotating and the lower with 
fixed bars. The garbage carts pass up the gangway 
shown in the view, Fig. 1, and dump their loads 
directly into the drying and burning chamber, Figs. 
2, 3 and 6. 

The fire on the upper grate, aided by the heat 
from below, dries and partially burns the garbage 
while in the upper chamber. The rotating grate 
bars are brought into use to dump the dried garbage 
into the incinerating chamber, Figs. 2, 4 and 6, 
where the lower fire burns it to ashes. The ashes 
are removed through doors below, at the rear, these 
doors also serving to admit air, which passes up 
through the ashpits. After the garbage is dumped 
from the upper chamber, and while it is being con- 
sumed below, another charge may be admitted as 
before. 

The ducts from the air spaces in the outer walls 
opening into the sides of the furnaces and into the 
top through the hollow arches constructed at inter- 
vals at the top of the furnace, shown in the several 
plans and sections, are provided to admit heated air 
into the chambers. This, with the air coming 
through the ash pits, is designed to aid in the com- 
bustion of both the garbage and the gases given off 
during its drying and burning. 

An examination of Fig. 2 will show that the heat 


DETAILS OF ROTATING GRATE BARS. 


The garbage was formerly collected by the city, 
but Mr. McKay believes it is now collected by a 
contractor, who also runs the furnace, which was 
formerly operated by the city. 

The plant is located on Nepperham Creek, within 
the city limits, but in a section not yet built up toa 
great extent, although streets and building lots have 
been laid out near by. On Dee. 11, 1894, Mr. Me- 
Kay was granted patents on this furnace, his claims 
covering the combination of its various parts, as 
already described. 


ANNUAL REPORT OF THE TRUSTEES OF 
THE BROOKLYN BRIDGE. 

The report for the year ending Dec. 1, 1804, 
shows that on the bridge cable railway, from 
Sept. 24, 1883, until Aug. 1, 1893, the num- 
ber of passengers steadily increased, the num- 
ber for each month exceeding that of the cor- 
responding month of the preceding year. From 
this time to Aug. 1, 1894, the condition was re- 
versed, the number of passengers decreasing, but 
since Aug. 1, 1894, the traffic has again increased 
at about the same rate as before. During the time 
that the railway has been in service it has carried 
346,589,521 passengers, the highest monthly record 
being 4,033,920, in October, 1892, which included 
the week of the Columbian celebration. During the 
present year the greatest monthly record was 3,845,- 
947 passengers in October, and the greatest daily re- 
cord 156,403 on March 24, the lowest number being 
49,248, on July 22. The ordinary schedule is 529 
round train trips per day, made up of three to four 
ears, according to the time of day and amount of 
traffic, the headway varying from 1% to 15 minutes, 
nearly half the trains being run on the shorter head- 
way. The total time lost during the year by delays 
from all causes was 2 hrs. 47 mins., of which only 
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30144% was due to failure of or defect in the ea}! 
hauling plant. Failures of the grip occurred on! 
three times. No passenger in transit has been kill: 
on the railway since its opening. Reference is ma 

to the derailment, Aug. 4, by which a car w 

thrown onto the roadway, which accident was 
scribed in our issue of Aug. 9. 

Since the railway was put in operation, 11 ye. 
67 days, eight hauling cables have been in use 
which six were worn out and removed before | 
past year. The service of each cable is shown in | 
following table: 


Service of Cables on the Brooklyn Bridge Cable R 
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Reference is made to the new type of switch 
engine and the adoption of electric lighting for ¢ 
cars, Which matters have been described in oy 
issues of Dec. 7, 1893, and Nov. 1, 1894. Two mo: 
locomotives of the type mentioned have ree 
been ordered. 

The receipts from tolls during the year amounte! 
to $1,111,816 from the railway and $87,268 from ¢), 
carriageways, or $1,199,084 in all, being $52,824 
than in 1893. The passengers carried by the ra 
way numbered 41,714,235, and the income from | 
department shows a decrease of $55,682 below tha 
of 1898, while the receipts from the carriagewavs 
show an increase of $1,858. Until Jwy 1, tickets 
for the railway had been sold at 3 ets. each, or 2 
cts. for a packet of 10, but since that date tw: 
tickets have been sold for 5 ets. The total recsipts 
from all sources amounted to $1,850,142, and 
expenditures to $1,521,661, leaving a balance 
hand of $328,481. The receipts from rents of |yni 
telegraph wires and the warehouses under the ap 
proaches amounted to $116,231, 

As to the Liberty St. extension and the Plaza im 
provement, only one piece of property remains to )) 
acquired. Owing to inability of the city of Brook 
lyn to supply funds to enable the trustees to take uy 
the award for property acquired, the property was 
acquired by the Peoples’ Trust Co. and Jeased to th 
trustees upon payment of the interest upon th 
amount of the judgment. The completion of ¢) 
work cannot be accomplished until the necessary 
funds are supplied by the city. Work has been « 
tively prosecuted on the new terminal station «a 
Brooklyn, and has been commenced on the new s'4 
tion at the New York end. The latter was de 
scribed in our issue of Nov. 8, and the former wi! 
be described in a later issue. 


ht 


, 











THE FORCE EXERTED BY TORNADOES 

Readers of Engineering News may recall the 
extended discussion in our correspondence colums 
during August and September, 1893, regarding th 
ability of iron bridges to withstand the force of a 
tornado, The same question was later brought up 
in connection with the falling of a 553-ft. span 
of the Louisville & Jeffersonville bridge, under whut 
was claimed to be an extraordinary wind pressure 
What actual pressure per square foot may be e% 
erted by a tornado is something concerning wh «) 
little is known, and yet in view of the rapid increas 
in steel skeleton buildings of great height, most o 
them built without wind bracing, it is certainly « 
matter of much interest to engineers. 

Perhaps the best evidence we have of the max! 
mum force exerted by a tornado is the well-au 
thenticated case of the lifting of a locomotive from 
the rails at East St. Louis some ten or twelve years 
ago. The locomotive was lifted entirely clean off the 
rails and set down right side up at one side of the 
track, so as to make it certain that the force was 
sufficient actually to lift the locomotive, and not 
simply to overturn it. : 

What would happen if a wid of such intensily 
should strike a modern 10-story or 20-story office 





a. AS Angas 08 MAND 


moe 7 Lave “HO 
—_ 








hee lenge Br Rattan 


JOPIVUOTD) PUR J99UIBUg 3 °> "20S ‘wy ‘pw ‘Aeyow 3 UYOLr 
“A 'N ‘S10yU0, ‘Asoyewasy eBequery Aeyow ou 
‘Burpying yo maia—'| “3:4 


Q 2 oury uo ue jeuonreg—"y ‘Big 


vil 









"@ ¥ Our] UO UR jeuoRrIeg—'¢ “Biy 
“ er £20 4 
. ig 
x , " 7 - > 2 x4 
DRESS AL % “RRR TER . 
‘ F . 
3 Tt } a | 





= a 
APG UMOY) Ob FOODS Myf tidlady S{INT 


"4 J Our] vo uORIeg jeUIpnyBu07—'7 “By 
‘[ aury uo voR208-sso19—"9 “Bi 4 ‘S) aul] uo uONraS-ssoIQ—'s¢ “Big 


Se 
ERY 5 
os AZ 


O77 . LP Zz OP OORT. ~<— 
ems, 92% M2~ ™-g2+ (me 


KARAMLADAAAADAAA AAADaAAAD A 
0g pars 


a iS 
Guy) Bayne} 


| fle! 
AAA ALA Ab ATTA AAA A ddd 


co 








"v6B8L ‘IZ "20g ‘SMON BuuceUlBuZ 0; wuowesddng 














p 
Bt 








Dec. 20, 1894. 








uilding we leave our readers to compute on what- 
ver assumptions seem to them reasonable. 

It has seemed to us, however, that further ins: ances 
f the exertion of great lifting force by tornadoes 
hould be collected and recorded; it is only by com- 

tring a large number of such observations that 
ve can obtain some real light on the much-disputeJ 
juestion as to what pressures are usually exerted 
yy tornadoes. Several weeks ago a tornado struck 
| train on the Missouri Pacific system, near Charles- 
mn, Mo., and threw the rear car from the track. 
\Ve applied to Mr. Jas. W. Way, M. Am. Soe. C. 
i., Chief Engineer of the Missouri Pacific system, 
for detailed information respecting the accident, 
ind are indebted to him for the following letter: 

Sir: I send you the following copy of the report 
made by the Superintendent of the Division of the 
Lron Mountain road, on which the cyclone of Sept, 12 
occurred: 

The eyclone crossed the track about half a mile west 
of Charteston, and from a personal interview with the 
people living in the course of same, they descr.be it 
is coming from the south, making a rearing sound 
and rolling like a large black barrel tossing up and 
down. It was about 4v ft. wide, and took houses and 
trees as fast as it came to them; whei: it reached our 
right of way on the south side timbers and trees were 
being carried along with it. It then lowered to the 
fence and took it all away, and from there bounded 
to the rear coach of No. 47, throwing the car 30 ft. 
from the track, the rear coach evidentiy dragging the 
balance of the train with it. The force was geouiy up- 
ward and did not take our fence on the north side, 
nor did it come down until it reached a point zou ft. 
north, when it again touched the ground, taking large 
trees and outhouses, and then rese and crossed our 
Belmont Branch without any damage. The train was 
running about 18 miles per hour and only ran 8v ft. 
after being raised from the track. At the point where 
the derailment occurred, the track was first-class with 
good sound ties. A large tree struck the side of the 


rear car, making a large hole. A bouwd was biown 
through the engine cab window. 


From these data, I leave you to draw your own con- 
clusions as to the “wind pressure.”’ I would be very 
glad, however, te know at what decision you may ar- 
rive. These “twisters,”’ as they are called in this 
country, are very peculiar, and their force is not di- 
rect, as you seem to suppose. On the contrary, they 
have a rotary motion, which is irresistible. Its path 
was only 40 ft. wide. 

Yours truly, James W. Way, 
Chief Engineer Mo. Pac. Ry. Co. 

St. Louis, Mo., Oct. 19, 1894. 

Certainly a force which is capable of p:cking up a 
locomotive may be described with considerable ac- 
curacy as “irresistible,” and a force which eatches 
up a passenger car and throws it 30 ft. from the 
track might fairly be included in the same eate- 
gory. It may be of interest, however, to roughly 
estimate the foree which may have been exerted 
on the car. Very few passenger cars weigh less 
than 85 Ibs. per sq. ft. of floor, besides their pas- 
sengers, and, therefore, to lift such a car off the 
rails requires nearly twice the pressure (50 lbs. per 
sq. ft.) which Smeaton ascribes to a “violent hurri- 
cane” of 100 miles per hour, “uprooting large trees,” 
even assuming that the upward pressure were 
evenly applied to the entire lower surface of the 
car body, which is, of course, impossible. There 
is also grave room to question whether a merely 
linear wind motion of 100 miles per hour produces 
any such pressure as 50 Ibs. per sq. ft. on an op- 
posed surface; but there is no reason why the actual 
velocity of the whirling particles in a “twister” may 
not be several hundred miles per hour, and much 
reason to believe that it is as great as this. 

Ferrel, in his “Popular Treatise on the Winds,” 
deduces from theoretical considerations a velocity of 
over 300 miles per hour as probably attained in 
many tornadoes, and this he concludes represents a 
force as great as 300 lbs. per sq. ft. Such @ force 
would be ample to lift a car from the track. We 
note with interest in this connection the treatment 
of the subject of wind pressure in the report of the 
Board of U. 8. Army Enginecrs upon the maximum 
length of span now feasible for great bridges. The 
conclusion is as follows: 

Past history shows the possivility at almost any 
place of an occasional tornad» of power sufficient to 
destroy almost any existing engineering structure. 
Such tornadoes, like violent earthquakes, are so rare 


that no large constructions of to-day are made thor- 
oughly proof against them. 


LEGAL DECISIONS OF INTEREST TO EN- 
GINEERS. 


Liability of City for Defective Culvert. 


Where a city, in lieu of the natural drain of a street. 
put in a culvert. which it negligently allows to become 
stopped up, it is liable for damages to property ow- 
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ners whose premises are thereby flooded.—City of Dal- 
las v. Schuitz (Ct. of Civ. Apps. of Tex.), 27 S. W. 
Rep., 202. 


Liabil:ty of Water Companies for Losses by Fire. 


A water compiny which agrees to furnish water to 
a city to extinguish fires is not liisbe to a pilivate 
person whose property is destroyed by failure to fur- 
nish water, as be is not a party to the contract. 
Fitch v. Seymour Water Co. (Supr. Ct. of Ind.), 37 
N. E. Rep., 982. 


Right to Discharge Water Meter Inspector. 
The action of the commissioner of city works dis- 
charging a meter inspector will not be disturbed on 
certiorari, Where it appears that he, without any appar- 
ent reason, reduced the reading of a water meter. 
People v. White (Supr. Ct, Gen, Term, 2d Dept.), 30 
N. Y. Supp., 163. 


Action to Recover Interest Coupons. 

The Supreme Court holds, that where bonds issued 
by a town are void, but the town is liab.e on an im- 
piled contract to repay, with incerest, the money ad- 
vanced thereon, the interest coupons are not sealed in- 
struments, and an action thereon is barred after six 
years.—S.nith v. Town of Greenwich, 30 N. Y. Supp., 
156. 

Opening Street Across Railway Lands. 

The Supreme Court of Illinois holds that the measure 
of compensation for railway land taken by a city for a 
Street is the decrease in its value for railway use,caused 
by its use as a street, without reference to such expendi- 
tures as the railway company may be obliged to make 
in complying with the police regulations of the city in 
regard to street crossings.—Chicago & A. R. Co. v. 
City of Chicago, 37 N. E. Rep., 1,029. 


Validity of Assessment for Street Improvement. 

When property owners petition that a street be grav- 
eled and graded, at a total cost of about $750, anu the 
street instead is macadamized and guttered, at a cost 
3o9, they are not estopped to deny the validity of 
the assessment made to pay for the same when, at the 
commencement of the work, they protested to the city 
council against the change of plans.—Watkins vy. 
Griffith (Supreme Court of Arkansas), 27 S. W. Rep., 
234. 





Liability for Failure to Take Bond of Contractors. 
The duty imposed by the charter of the city of Du- 
luth upon the board of public works to take a bond for 
the security of laborers and material men when let- 
ting a contract for a public improvement is not a 
municipal or corporate duty, and the city is not liable 
for failure to take the bond.—Ink v. City of Duluth 
(Supreme Ct. of Minnesota), 59 N. W. Rep., 960. 


Power of Council in Establishment of Fire Limit. 


The common council of Brooklyn, whose only author- 
ity under the city charter in regard to the fire limits 
it to extend them, cannot grant a permit to erect a 
frame structure within the established fire L.mits. A 
permit to erect a frame siructure within the tire limits 
of a city is void, as it is an unjust discrimination be- 
tween citizens, giving one a right to do that which 
would be penal if done by another.—City of Brook:yn v. 
Furey (City Cr. of Brook:yn, Special Term), 30 N. Y. 
Suopp., 349.) 





Awarding Contract to Other than Lowest Bidder. 


The Common Council of the city of Yonkers awarded 
a contract for the construciion of a sewer to the iowest 
bidder and the award was vetoed by the Mayor on the 
ground that this bidder was in controversy with the city 
over work on another sewer for which he had the con- 
tract, and the Common Council had passed a resolution 
declaring that he had broken his contract. The con- 
tractor brought suit, but the Supreme Court of New 
York decided against him. In his decision Judge Bart- 
lett said: “It is plain in reason and settled by author- 
ity that the most favorable bidder is not necessarily the 
lowest bidder.”"—(Gilmore v. Utica, 131 N. Y., 26.) 


Private Bridges Over Public Alleys. 

The Supreme Court of Illinois holds that an or- 
dinance granting to private parties the right to con- 
struct for their own use a bridge over a public alley is 
invalid, since cities hold the fee of the street in trust 
for public uses only. Where land is platted by the 
owner into lots, blocks, streets, and alleys, and lots 
are sold by him with reference to the plat, the pur- 
chasers acquire, as appurtenant to the lots, the right 
to have the adjoining streets and alleys kept clear of 
obstructions both on and above the ground. W here a 
proposed obstruction in a public alley inflicts special 
damage on the owner of an adjoining lot, he is en- 
titled to an ano restraining its erection.—Field 
v. Barling, 37 N. E. Rep., 850. 


Right of Cities to Purchase Electric Plant. 

Section 60 of chapter 19, of the General Statutes of 
1889, confers on the counci! of a city of the second 
class the right to provide for and regulate the light- 
ing of streets, and under said section the mayor and 
council have the right to purchase an electric plant for 
lighting the streets. That clause in the section which 
authorizes them to make contracts with any person, 
company or association for such purpose ‘oes not re- 
strict them to supplying light by such a contract, bus 
they may, in their discretion, provide lights for the 
streets and public places, In such a manner as they 
deem best, provided they do not exceed their powers in 
incurring obligations or levying taxes.—State v. City of 
Hiawatha (Sup. Ct. of Kan.), 37 Pac. Rep., 1,119. 


Joint Liability for Defective Street Ra lway Tracks. 


Where a street-railway company is under a contract 
with the city “to construct and keep its railway in 
such manner and condition as not to prevent the cross- 
ing of the streets by teams and wagons at any point 
with safety,’ and a person rightfully driving on the 
street or crossing the track exercises due care. and ts 
injured by reason of the negligence of the railway com- 
pany in the construction of its track. or in suffering it 
to become dangerois to travel. and the city permitted 
the railway to be so constructed as to be dangerous to 
travel, or had notice or knowledge a ne 

9 of repair and dangerous to travel. bo e 
railway, company and the city would be liable.—Union 
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a Ry. Co. v. Stone (Supr. Ct. of Kan.), 37 Pac. Rep., 
012. 

A city street railway is liable for injuries caused by 
the unsafe coudition of its tracks, though they were 
constructed under the supervision of the City Engiueer. 

Houstou Ci.y St. Ry. Co. v, Richart (Ct. of Civ. App. 
of Tex.), 27 S. W. Kep., 920. 


Liability of Street Cars for Collision with Carriage. 

Where one drove along a street car track and a cable 
ear followed slowly close beh nd, under perfect con- 
trol, giving constant signals of its approach, and after 
passing round a team which had prevented his driv- 
ing between the track and the sidewalk, turned to 
leave the track without increasing bis speed, and was 
struck by the car, whether the compauy's employees 
were negligent in running too close, or not stopping 
to give him time to get off, was for the jury. 
Though the driver was negligent in going on the 
track, this was not contributory to the accident, and 
whether he could have left the track more expeditious- 
ly and his failure to do so was contributory neg 
ligence was a question for the jury. An instruction 
that if the gripman saw the carriage after it got on 
the track, in danger of being struck, in time to have 
8 ee the car, and so have avo'ded the collision, the 
defense of contributory negligence could not avail, 
even if the party negligently drove on the track, is 
erroneous, as requiring a street car to be stopped im 
mediately on a carriage being seen in front of it on 
the track, though the car was under such control that 
it could be stopped at any time.—Hicks v. Citizens’ 
Ry. Co. (Supr. Ct. of Mo., Div. No. 1), 27 8S. W. Rep., 

° 





What Is a Patentable Invention? 

A device, in order to be patentable, must be novel, 
Whether it be deemed to be a manufacture or a ma 
chine, within the meaning of the patent law, and the 
test of novelty would seem to be essentially the same 
in the one instance as in the other. A manufacture is 
on instrument created by the exercise of mechanical 
forces, and designed for the production of mechanical 
effects, but not capable when set in motion, of attain 
ing by its own operation to any predetermined result. 
It has no inherent law which compels it to perform its 
functions in a given method, but receives its rule of 
action from the external source which furnishes its 
motive power. In this absence of “principle’’ or 
“modus operandi” lies the distinction between a man 
ufacture and a machine, the former requiring the con 
stant guidance and control of some separate intelligent 
agent, the latter operating under the direction of that 
intelligence with which it was endowed by its inventor 
when he imposed on it its structural liw. 

Articles of manufacture may be new in the commer 
cial sense when they are not new in the sense of the 
patent law. New articles of commerce are not patent- 
able as new manufactures, unless it appears in the 
given case that the production of the new article in- 
volved the exercise of invention or discovery beyond 
what was necessary to construct the apparatus for its 
manufacture or production, 

An Instrument or manufacture which is the result of 
mechanical skill merely is not patentable. Mechanical 
skill is one thing, invention is a different thing. Verfee- 
tion of workmanship, however much it may increase the 
convenience, extend the use, or dimish the expense, is 
not patentable. The distinction between mechanical 
skill, with its conveniences and advantages, and In- 
ventive genius, is recognized in all cases. The com- 
bination, to be patentable, must produce a different 
force or effect, or result in the combined forces or pro- 
cesses, from that given by their separite parts. There 
must be a new result produced by their union. If not 
so, it is only an aggregation of separate elements. 
Campbell v. Bayley (Cire. Ct. of App., 7th Cire.), 63 
Fed. Rep., 463. 


PERSONALS. 

Mr. Amos Green has resigned his position as General 
Manager of the Quincy, Omaha & Kansas City. 

Mr. T. R. Atkinson has been appointed Chief Emegt- 
neer of the Wiscasset & Quebec R. R., with office at 
Wiscasset, Me. 

Mr. A. G. Wells has been appointed General Superin- 
tendent of the Atlantic & Pacific R. R., vice Mr. T. R. 
Gabel, resigned. 


Mr. L. E. Johnson has been appointed Superintend- 
ent of the Michigan Division of the Lake Shore & 
Michigan Southern Ry., vice Mr. T. F. Whittlesey. 

Mr. Henry Bartlett, Assistant Engineer of Motive 
Power of the Pennsylvania R. R., has been appointed 
Superintendent of Motive Power of the Boston «& 
Maine R. R. 


Mr. C. C. Burnett has been appointed Assistant Su 
perintendent of the Worcester Division of the Old 
Colony system of the New York, New Haven & Hart- 
ford R. R., with headquarters at Southborough, Mass. 


Mr. Frank M. Boker, General Superintendent of the 
Addison & Pennsylvania R. R., has accepted the posi 
tion of General Manager of the Darien & Western R. 
R., now under construction, with offices at Darien, Ga. 


Mr. M. F. Bonzano, formerly Superintendent of the 
New York Division of the Philadelphia & Reading R. 
R., and later Assistant General Supertatendent, hax 
been appointed Assistant Manager of the South Jersey 
R. R., with headquarters at Cape May, N. J. 


Mr. Lewis Nixon, formerly a construc‘or in the U. 8. 
Navy Department, and later Superintendent of Con- 
struction for the Cramp Ship & Engine Building Co., 
has leased the Crescent shipyard of Samuel L. Moore's 
Sons, at Elizabeth, N. J., and will undertake the con: 
struction of yachts, torpeto boats, ete. 


Col. W. P. Craizhill, U. S. Engineers, President of 
the American Society of Civil Engineers, was given a 
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reception and dinner by Philadelphia members of the 


society on Dec. 10. Among the members present were 
Mr. Charles Macdonald, Mr. RR. W. Lesley, Mr. John 
Fritz, Mr. Oberlin Smith, Mr. John C. Trautwine, Jr., 
Mr. Theodore Voorhees and Mr. James Christie. About 
©) persons were present. 


Mr. Robert Louls Balfour Stevenson, the famous 
novelist, whose death is reported at Apia, Samoa, was 
the son of Thomas Stevenson, an English lighthouse 
engineer, and the grandson of Robert Stevenson, the 
buflder of the famous Bell Rock Hghthouse in 1807-10. 
Robert Louis Stevenson was himself educated as a civil 
engineer, but abandoned that profession first for the 
law and then for literature. He was born at Edin- 
burgh, Nov. 138, 1850. The Robert Stevenson here 
mentioned should not be confused with Robert Stephen- 
son, the railway éngineer and the son of the still raore 
famous engineer, George Stephenson. 


NEW PUBLICATIONS. 


HYGIENE AND PUBLIC HEALTH. Edited by 
Thomas Stevenson, M. D.. F. R. C. P. Lond., 
Lecturer on Chemistry and on Medical Jurispru- 
dence at Guy's Hospital, Official Analyst to the 
Home Office; and Shirley F. Murphy, Medical Off- 
cer of Health to the Administrative County of 
London. Vol. I. Philadelphia: P. Blakiston, Son 
& Co. 8vo; pp. 1,013; nine plates and 186 figures 
in the text; $7.50. 


The editors state that in securing writers for the 
volume it was their aim to select men whose names 
are the best guarantee of the value of their contribu- 
tions. A few of the names are well and favorably 
known to American engineers and so far as can be 
judged from the official positions held by the others 
and by their work in the book under consideration, 
all the writers are well qualified to treat the subjects 
assigned to them. 

The two sections of most interest to engineers in 
this volume are the one on ‘‘Water,’’ by Thos. Steven- 
son, one of the editors, and that on “The Disposal 
of Refuse,”” by W. H. Corfield and Louis C. Parkes. 
Besides these the following subjects are discussed: 
“Alr’; “Warming and Ventilation’; “Meteorology”; 
“The Influence of Climate on Health’; “The Infiu- 
ence of Soil on Health’; ‘“Food’’; “The Inspection of 
Meat’; “Clothing’’; ‘*Physical Education’’; “Baths’’; 
“The Dwelling’; “Hospital Hygiene’; “Offensive and 
Noxious Businesses’’; and finally, ‘Slaughter Houses.” 
Each of these subjects is treated by a separate author. 
The section on warming and ventilation, the longest 
in the book, appears to be quite exhaustively treated 
both from a theoretical and practical point of view. 
Under meteorology the various instruments used are 
described and illustrated. 

The discussion of water contains much of interest 
and value, but does not show that familiarity with 
the literature of this important subject for the past 
four or five years which one might expect in a 
work of this sort. Water purification, especially, 
seems to have been dealt with rather inadequately. 

The influence of soil on health is always an inter 
esting subject, when well treated, and one having a 
wider range of bearing upon other subjects than 
would be expected until after second thought. In 
both this section and that on water the bacterio- 
logical sides of the question are taken up, including 
the relation between contaminated soils or waters and 
certain zymotic diseases. 

The construction and operation of baths have from 
the times of the Romans, at least, demanded the skill 
of some of the best engineers of the day. The ar- 
ticle on this subject, however, refers more to the 
physiological effects of different baths than to any 
other phases of the subject, and is not illustrated. 
The section on the dwelling includes not only houses, 
but also schools, hospitals, prisons and barracks. 

Under “Offensive and Noxious Businesses’ and 
“Slaughter Houses"’ much is included which might be 
of service in parts of this country, where rendering 
establishments and other industries, which give rise 
to various offenses to the senses, are often suffered 
to work in their own sweet (?) way with only now 
and then a remonstrance, or when resisted are op- 
posed too often in an unintelligent manner. 

The authors of the section on the “Disposal of 
Refuse’’ discuss garbage and other household and 
street refuse very briefly, and then proceed to give 
quite an extended treatise on sewerage systems, with 
especial reference to the sanitary disposal of sewage. 
Here again, some of the most recent advances made 
in the field are scarcely touched upon, notably Ameri- 
can investigations in sewage purification, but our work 
here Is comparatively recent and time must be allowed 
for its appreciation outside this country, although it 
is rapidly gaining recognition throughout the sanitary 
world. 

As a whole the book is very well written and the 
publishers have bronght Into one volume what some 
others might have put into two or three, each perhaps 
nearly as bulky, at double or treble the price, 
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CATALOGUE OF THE EXHIBIT OF THE PENN- 
SYLVANIA RAILROAD CO. AT THE WORLD'S 
COLUMBIAN EXPOSITION. Under the Direction 
of Theo. N. Ely, Chief of Motive Power. and J. 
Elfreth Watkins, Special Agent, in Charge of the 
Exhibit. Published by the Company, Philadelphia, 
Pa. Cloth; 4to; pp. 158; about 90 plates. 


Every visitor to the Columbian Exposition who was 
interested in railways and engineering will remewber 
the splendid and extensive exhibit made by the Penn- 
sylvania R. R., including important statistical, histori- 
eal and technical matter. The company erected a 
building 140 x 40 ft. and the bulk of the exhibits were 
contained in the main hall, 100 x 40 ft. Outside of the 
building was a section of standard four-track con- 
struction, with signals, signal tower and an overhead 
bridge, while upon the tracks stood the old “John 
Bull” locomotive with its train, and the immense cars 
built to carry the Krupp guns from the seaboard to 
the exhibition. The exhibit in general was described 
in our issue of June 1, 1893, and some of the individual 
exhibits were described in other articles on the Co- 
lumbian Exposition. The very handsome catalogue 
just issued by the company contains a complete list 
of all the exhibits (including models, relics, photo- 
graphs, drawings, documents, ete.), with brief expluna- 
tions in many cases. But the most attractive and 
perhaps the most interesting feature of the bock Is 
the collection of plates, of which there are about 48 
representing old and modern equipment, and over 40 
reproductions of old timetables, tickets, waybills, let- 
ters, posters advertising transportation lines, etc. The 
illustrations of modern equipment include locomotives, 
passenger and freight cars, a track inspection car, 
treck indicator or dynagraph car, and a twin-screw 
double-deck ferryboat. Among the documents may be 
specially noted the bill for the manufacture (in Eng- 
land) of Colonel Stevens’ first T-rails for the Camden 
& Amboy R. R., dated at Cardiff, March 3, 1831, and 
the letter from the city authorities of Baltimore, dated 
April 18, 1861, to Mr. Felton, President of the Balti- 
more & Ohio R. R., recommending that all the troops 
from the north then in town should be sent back to 
the border of Maryland as ‘‘a*measure of absolute ne- 
cessity.”” The Pennsylvania R. R. was chartered in 
1846, constructed 248 miles of railway prior to Dec. 
31, 1853, and at the end of 1892 had 7,980 miles of 
railway, 3,148 locomotives, 3,364 passenger cars, 122,- 
122 freight cars and 104,021 employees. As the ex- 
hibits covered the entire period since the chartering 
of the road, it will readily be seen what an interest- 
ing mass of material was presented. To engineers the 
large collection of old rail sections, joints and fasten- 
ings was particularly interesting. The book is hand- 
somely printed on fine paper, and well bound. The 
only criticism that can well be made is the omission of 
a list or index of the illustrations. 

NOTES ON GOVERNMENT RAILROADS.—By Arthur 
Pew, M. Am. Soc. C. E., Macon, Ga. Pubtished 
by the author. Paper; 8vo; pp. 68. Price, 35 cts. 

In this pamphlet Mr. Pew has presented a large 
number of extracts from books, official documents, etc., 
of many countries, relative to the results obtained from 
state ownership and operation of railways, which show 
that where the railwaysare both owned and operated by 
the government, higher rates, poorer service and small- 
er profits from operation are found than where they 
are owned and operated by private companies. In re- 
gard to Germany, which is generally considered as a 
bright example of state ownership of railways, it is 
stated that while the face of the returns shows a profit 
from the operation, this is only apparent, amounts far 
in excess of the so-called profit having to be voted an- 
nually, while there are great complaints as to the in 
adequacy of the service. Similar results are shown for 
the Australian colonies, where enormous expenses and 
continuous deficits are the rule rather than the excep- 
tion, while the political trouble has been very great, 
and, as a daily newspaper remarked: ‘‘The only pos- 
sible remedy is to abolish the state railways, or to 
abolish the right of railway employees to vote.” The 
statistics given show that America has by far the low- 
est freight rates, and very nearly the lowest passenger 
rates, the latter being only higher than some of the 
third-class rates in eastern Europe and the marveli- 
lously low rates of the Indian railways. Various notes 
are given showing the superiority of private railways. 
The outcome of the matter presented is crystallized in 
a verdict that state railway management is inferior to 
private management both In efficiency and economy. 

In this country several states have owned railways, 
but none of them operate the roads, and most have sold 
them. Michigan, after some unlucky experiments, has 
inserted a clause in its constitution prohibiting state 
ownership. Georgia owns an important railway from 
Atlanta to Chattanooga, “‘but the people know by sad 
experience that the state.cannot make it pay expenses, 
so it is leased to a private company at a large rental.”’ 
Railway rates are lower and wages higher here than in 
any Buropean country. Mr. Pew states that two points 
of growing importance here are the restriction of unnec- 
essary railway construction and the protection of the 


minority stockholders. He deals also to some extent 
with the recent arguments put forward in this country 
for the state ownership of the railways. The work is 
thoroughly interesting and instructive, and contains 


much statistical matter, which will be found useful for 
reference. 


THE DEVELOPMENT AND TRANSMISSION OF 
POWER FROM CENTRAL STATIONS, being the 
Howard lectures delivered at the Society of Arts 
in 1893, by Wm. Cawthorne Unwin, F. R. §., ete. 
London and New York: Longmans, Green & Co 
Svo; cloth; pp. 308; 81 illustrations; $3.50. 


Few British writers of engineering books are better 
known to American readers than Prof. Unwin, and 
this latest book from his pen is upon a subject of such 
interest that it is certain to be received with fayor by 
the profession. The subject of the book Is so broad 
a one, however, that the discussion has been neces- 
sarily somewhat brief. After an introductory chapter 
on the sources of energy, the author takes up the econ- 
omy of steam plants, including experiments on en- 
zines and boilers, losses of cylinder condensation, ad- 
vantage of superheating, back pressure, variable load- 
ing, regulation of speed, ete. Perhaps the most strik- 
ing facts brought out in this table are the falling off 
in efficiency with variable loading, and the great su- 
periority of condensing engines at light loads. Sue- 
ceeding chapters treat in order of the cost of steam 
power (the figures of course represent English prac- 
tice and not American), the storage of energy and 
water power, including in the latter a very good dis- 
cussion of the design of turbines. 

Chapter VII. is on rope transmission, or “Telody- 
namic transmission,’ in the author’s language. A cu- 
rious omission here is that no reference is made to 
street-car propulsion by cable, which is, perhaps, the 
most important application of long-distance rope trans- 
mission ever made. Systems of high and low-pressure 
hydraulic transmission as existing in England and on 
the Continent, and the remarkable system of Ryssei- 
burgh, at Antwerp, are next taken up. 

The two chapters on pneumatic transmission, how- 
ever, are the * piece de resistance” of the book. 
We do not just now recall any treatise on air com- 
pression, anywhere, which gives so much practical and 
up-to-date information as the 82 pages of this book 
which «re devoted to this subject. The author is 
rather profuse in his mathema ‘ics, indeed, but for the 
most part he gives facts and figures from actual prac 
tice; in short, just the information which the working 
engineer desires. 

The remaining chapters of the book are devoted 
to the distribution of steam, the distribution of gas for 
power purposes, and electrical transmission, with ex- 
amples of important plants installed on the last-named 
system, 

THE COST OF MANUFACTURES AND THE AD- 
MINISTRATION OF WORKSHOPS, PUBLIC 
AND PRIVATE. By Capt. Henry Metcalfe, Ord 
nance Department, U. S. A. Third edition, with 
Appendix specially illustrating an application of 
the method in private manufactures. New York 
John Wiley & Sons. 8vo; 366 pp.; 5. 

We have already made note of the thorough manner 
in which Capt. Metcalfe here deals with the subjects of 
the cost of manufacture and the methods by which the 
multitudinous affairs of the workshop may be more in- 
telligently and systematically handled. Granting the 
efliciency of effort, the excellence of administration, as 
the author says, must be measured by the cost. In 
this work Captain Metcalfe explains how the details 
representing this cost can be carefully and certainly 
checked and followed, and the full measure of cost, and 
also of production, tabulated for analysis in the case 
of each individual and department. The material for 
making this analysis and for closely watching cost and 
production is essential to business success, aside from 
the simplification of methods and the reductions in 
records kept by the foreman. The rules here I'd 
down were first applied to the administrative organi- 
zation of the arsenals of the United States; but with 
proper modifications they apply to any establishment. 
and in the appendix the author has shown how this 
may be done. The system is based upon the separa- 
tion and close record of the items representing mate- 
rials, labor, superintendence, plant, tools, attendance, 
ete. A symbolic nomenclature and system of nota- 
tion are first adopted, covering all that pertains to the 
object of manufacture; and the relations of the mate- 
rial to the men inside the shop, and to external agen- 
cies, are all fixed. The record of material, time, char- 
acter and cost of work, and the course of corre 
spondence between the officials, foreman, etc., are all 
kept by especially prepared cards, filled out by the 
men responsible at the different stages of the work. 
and at the time the work is done. This system, which 
must be studied to be fully appreciated, is supple- 
mented by methods of analyzing cust, the shop-order 
system of accounts, and a full detail of the appliances 
required for carrying out the methods here proposed. 
such as punches, stamps. racks, pigeonholes, trays. 
post-office, etc. The duties of the stock and cost clerk 
are also fully explained. 4 
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PUBLIC WORKS.—A Treatise on Subjects of Interest 
to Municipal Officers. By Edward McCullough, C. 
E. Pamphlet, pp. 54. Published by the author, 
511 Califorina St., San Francisco, Cal. 25 cts. 
The author of this treatise here briefly discusses from 
the engineer’s standpoint, the various problems with 
which town trustees, or the municipal officers of small 
er towns, have to deal. Urder the head of streets Le 
treats of grades, and 
rules for general guidance as laid down by the best 
practice for varying conditions; makes out a list of 
road-making plant which the town should own, an’ 
concludes with a statement of prevailing San Francisco 
prices for materials in 1894. The next chapter is de 


cross-sections meaterials, giving 


voted tohealth and cleanliness; then come the 
questions of drainage and sewerage, sizes of sew 
ers, materials, connections, ventilation and meth 
ods of disposal. Water supply is taken up in 
the fourth chapter. The sources are discussed 
and an estimate of cost of plant is given for a 


town of from 1,000 to 3.500 inhabitants. The attentios 
ef town officers is called to the imporiance of surveys 
working maps and complete and well-kept records of 
public performed. Contracts and work by the city 
form the next subject, and the author strongly recom 
mends advertising for plans for sewers, ete., and the 
selection of a «competent consulting engineer to decide 
npon the merits of plans submitted. The concluding 
chapters are devoted to a discussion of municipal ow 
nersh'p, pointing out public 
profitably conducted by the town authorities, nnder 
capable and honest management, and other cases where 
prevailing conditions make private ownership more ex- 
pedient. Mr. McCullough puts the case in a nutshell 
when he says that “in a private company an em 
pioyee’s value is rated by his earning capacity, while in 
a mrnicipality it often happens that a man’s fitness 
for the position he holds is apt to be gaged by his us 

fulness at election time.” The last chapter relates to 
town bonds, their sale, redemption, This little 
book is well caleulated to do good service among the 
officials to whoin it ts directed. It calls their attention, 
in a plein and simple manner, to many things of which 
they krow little or nothing: but of which the honest 
and well-intentioned official will be glad to Know. 
From an engineering standpoirt, it attacks the subject 
in the right direction, in attempting to Instruct and 
enlighten those who employ, or should employ, engl- 


where plants can be 


ete. 


neers. 
a — " C 
D iG OF WORKING DRAWINGS. By J. 
a Assistant Professor of Civil Engineering 


Iniversity ’ N: York: D. 
van sueed ae eaer ae. & ~ 1 ous tus. : boards 
cloth back; pp. 38; 13 full-page plates; $1. 

We understand that this work was undertaken at the 
suggestion of Prof. C. B. Wing. of Stanford Univer 
sity, whose little work bearing practically the same 
title has been for some time out of print. The great 
value of this book Hes in the fact that the plates form 
the best collection of styles of lettering suitable for 
freehand drawing that has, in our knowledge, yet been 
published. The originals from which this collection 
was compiled were procured by correspondence with 
a large number of the principal drafting offices in this 
country, and the author has apparently shown good 
sense in his choice of those most suitable for his pur- 
pose. The best chapter in the text treats of “Titles.” 
The instructions for forming the letters are open to 
much criticism. We do not believe that a fair-looking 
“QO,” either gothic or roman, was ever made freehand 
by a single stroke of the pen in an anti-clockwise 4dl- 
rection; the two lobes of a pleasing “B’’ are not equal, 
nor does a symmetrical “W" consist of two ovr” 
placed side by side. It is fortunate for the author that, 
in making the excellent plates of examples, he has 
evidently ignored his own instructions. 

DIE MASCHINEN ELEMENTE. Their caleulation 
and construction with reference te new exnert- 
ments. By (. Bach, Professor of Mechanical Engt- 
neering at the Imperial High School of Stuttgart. 
Stuttgart: The J. J. Cotta Co. Large &vo: paper: 


pp. 610; 411 cuts; many tables, and 45 lithographic 
plates. 


The first 75 pages of this volume are devoted to the 
theory of elasticity and strength. being an «bstract 
from the author’s own book on these subjects; then 
followe a most complete presentation and analysis of 
the various elements tn machinery construction, be- 
ginning with a description of loose and fixed conne*- 
tions, and extending through the subjects of wheel 
gearing, rope and belt transmissions, trunnions. shafts. 
couplings, bearings, pistons, boxes, cranks, rods and 
guides. An appendix contains the usual mathematical 
tables, printed in uncommonly large and clear type. 
ELASTICITAT UND FESTIGKFIT. By C. Bach. Pro- 

fessor of Mechanical Engineering at the Imperial 


High School of Stuttgart. Berlin: J. Springer. 8vo; 
cloth; pp. 432; 219 cuts and 14 half-tone plates. 


This book presents In a form well adapted to the 
requirerents of the student a comprehensive investt- 
gation of the important phenomena of elasticity and 
strength. The work is divided into seven parts: the 
first two, which include over half the volume. btelhg 
a treatise on the subjects of tension, simple compres- 
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sion, bending, columns, torsion and 
The relation of time, form and the manner of 
application of the load to the results produced is in 
vestigated in connection with the laws governing 


these stresses. The third part contains a discussio 


compression of 
shear. 


of the work performed by the body in chang 
ing its form. Part IV. treats of the combined influ 
ences of some of these stresses; and in Part V. thei: 


action upon bodies of single and double curvature is 
considered; the bent hook, the roll and the spring be 
ing notable examples. in the sixth part, the interior 
and exterior pressures upon the walls of hollow cylin 
ders and spheres are analyzed, while the conel ading 
part treats of the influence of stress upou quadrath 
eireular and elliptical planes. 

STATE BOARD OF HEALTH OF CALIFORNIA: Re 
port for the Fiscal Years from June 30, 1802, to 
June 30, 1894; also the Transactions of the Second 
Annual Sanitary Convention held at San Jose, April 
16, 1804. Sacramento: Published for the Board. 
Address J. R. Laine, M. D., Secretary, San Fra: 

Svo; paper; pp. 344. 

There are brief papers in this report on “Sewage Ll 
rigation,”” by H. 8. Orme, M. D., and “The Ultimate 
Disposal of Sewage,” by J. H. Stallard. M. Db 
writer favoring disposal of sewage on land. <A 


cisco. 


each 
paper 
of some 35 pages on “Water in Relation to Health and 
Dr. G. M. Kober, is also included. Thes# 
papers deal mostly with facts well kuown to engineers 
The paper on water deals very unsatisfactorily 
water purification, the writer apparently 
acquainted with recent advances in this field. 
THEOKETICAL MECHANICS 


Disease.”’ by 


with 


being un 


An Elementary Tlreat 


ise on. By Alexander Ziwet, Assistant Professor of 
Mithematies in the University of Michigan. Part 
lif. Kineties. New York: Macmillan & Co. Svo; 


pp. 256; with many diagrams; ¢ 
This text-book, the third in 
sume author, takes up the study 
purticle and the kinetics of a 
about equal space to each. 





the series, by the 
of the kinetics of a 
rigid body, devoting 
In treating the first part of 
the subject, the methods of such recent writers as 
Budde and Appell have been followed, in the belief 
that the student will be made to thus more readily 
understand the methods in the general 
ease of the motion of a system, treated in the latter 
part of the volume. 


hew 


use of these 


For an elementary study of this 
branch of dynan.ics the work is well designed: it is as 
simple in its treatment as the subject will permit, with 
frequent references to authorities and the literature 
necessary for a broader study of the theory of impul- 
sive forces. 
U. S. COAST AND GEODETIC SURVBY. Report tor 
year ending June 30, 1892. Part IT. Appendices re- 
lating to the methods, discussions and results of the 


Coast and Geodetic Survey, Washington, D. C., 
Svo; 552 pp.; many maps and diagrams, 
This report treats of methods and results in deter- 
mining variations of latitude at Rockville, Md., and at 


Waikiki, Hawaiian Islands; results of geodetic spirit 
leveling at various places, with record of bench-marks: 
observations on tidal currents; changes in coast lines in 
New England, from 1846 to 1891, ete. There is a full 
illustrated description of the iced-bar base apparatus 
and its application to the measurement of base lines; 
also of the metallic tape base apparatus, full 
records of work performed by them. 
PROCEEDINGS OF TH AMERICAN FORESTRY 
ASSOCIATION. Published by the Asscciation 


Secy., N. H. Egleston, Washington, D. C. l'aper; 
S8vo; pp. 44. 


This contains the proceedings of the tenth, eleventh 
and twelfth annual meetings, held at Washington in 
December, 1891, 1892 and 1893, together with the pro- 
ceedings of the meeting held in Chicago Oct. 18 and 
19, 1893, in connection with the World's Congress Aux 
iliary of the Columbian Exposition. There is an inter- 
esting paper by Mr. B. E. Fernow on “Forest Condi- 
tions and Forestry Problems in the United States,” and 
an address by Mi. John Noble, ex-Secretary of the In- 
terior on “Our National Parks and Timber Reserva 
tions; Their Importance and Proper Administration.” 
THE ARCHITECTS’ DIRECTORY. Containing a List 

of the Architects in the United States and Can- 
ada. Published by William T. Comstock, 22 War- 
ren St., New York, and 260 Dearborn St., Chicago. 
Paper; 12mo; pp. 119; price $1. 

The list of architectz is classified alphabetically by 
states and towns, and the names are given of the a-- 
chitectural associations to which the persons named 
belcng. There is also a selected list of manufacturers 
of end dealers in building materials and appliances, 
classified alphabetically by trades. The directory has 
been prepaicd with grcat care to ensure accuracy, 
and has a wide range of usefuluess. 

REPORT OF THE TRUSTEES OF THE NEW YORK 


with 


AND BROOKLYN BRIDGE FOR THE YEAR 
ENDING DEC. 1, 1894.—Issued by the Trustees. 
aa” James Howell, Brooklyn, N. Y. S8vo: 
pp. 19. 


Some of the information and statistics from this re 
port are given in another column. 
TRADE PUBLICATIONS. 


PUMPING MACHINERY. Catalogue 
Brothers Steam Pump Works, 
Paper; pp. 134. 


The half-tone and line engravings in this catalogue, 


19 of Dean 
Indianapolis, Ind. 


513 


tugether with the 


text, show up in detail the many 
kinds of pumps made by this firm. Several usefu 
tables are given at the end of the catalogue 
SOCIETY PROCEEDINGS 
WESTERN SOCIETY OF ENGINEERS The cun 


vass of the letter ballot on the proposition t 
from the 


withdraw 
Association of 


Engineering Societies was 
made at the meeting of Dec. 5 There were 7U votes 
in favor of withdrawal and 137 against it 

NEW ENGLAND WATER-WORKS ASSOCIATION 


Che regular quarterly lation was 
held at Young's Hotel, 


served at 1 p. m 


meeting of the assu« 
on Dee. 12. 


which the meeting 


Boston, 


, after 


Lunch was 


was called 


to order by the president, Mr. Geo. A. Stacy, Superin 
tendent of the water-works at Marlboro, Mass A 
paper was read by Mr. Allen Hlazen, entitled “Notes « 
European Water Supplies." The same paper was pre 
setuted at the meeting of the Boston Society of Civil 


Engineers, on Novy “1. and its main p s were iver 


in our issue of Noy. 2 


AMERICAN FORESTRY ASSOCTATION Che 13 


annual meeting will be held in Washingte Ip. « 
Friday, Dee, 28, at the Department of Ag 

The meeting will be called t rder at 10 a. 4 fv 
the purpose of hearing reports of i“ pust yeu 
electing officers, and transacting othe bits tes \ 
S p. m a joint meeting will be held witl he N 
tional Geographic Society to listen to an address 1 
Prof. N. S. Shaler, of Harvard University. upon rh 





Keonomic Aspects of Erostor the subje having a 
immediate interest as relating te the re seri 
after deforestation 
Bb. E. Fernow, Chairman Executive Conumittes 
AMERICAN SOCIETY OF CIVIL ENGINEERS 


Some of the Chicago members of the Se« lety 
ly think the 


ipparent 
pending election needs en ivening by ‘ 
contest, and a number of them have nominated Mr. J 
F. Wallace, Chief Engineer of the 
R., as an opposition 
dent. We nymous cireulas 


from Chicago enclosing ballots for Mr Alphonse Fteley 
of New York city, Chief Engineer of the Crot 


Illinois Central R 
candidate for the office of Presi 
received an ano 


have also 


yn Aque 
duct Commission, for the same office The seemian 
sending out this circular take pains to state, however 
that they have used Mr Fteley’s name without his 
consent The regular candidate for the office. as an 
nounced some time ago, is Mr. Geo. F Morison, of 
Chicago. 

COMING TECHNICAL MEETINGS 


FRANKLIN INSTITI rE, PHILADELPHIA 





Dee, 21, Improvement of Delaware tiver ‘ ! 
: by L. Y. Schermerhorn Secy > Ww Wis rae 
ENGINEERS’ CLUB OF INDIANAPOLIS ' 
Der 22 Secy., C. € Brown 
ENGINEERS’ CLUB OF ST. LOUIS 
Jan. 2. Secy., W. H. Bryan. Turner Block 
AMERICAN SOCIETY OF CTV IL ENGINEERS 
dan 2 , Bridge over the Tennessee River at Johnson vill: 
Tenn...’ by Hunter Me Donald. Secy Francis Coll n 
wood, 127 E. 28d St.. New York 
CAR AENAD SOCIETY OF CIVIL ENGINEER KS 
dan. ¢ Secy.. C. H. MeLouw 2 Mansfield St witreal 
WESTERN SOCIETY OF ENGINEERS | Sts Montrea 
nian. 2. Secy., Thomas Appleton, Lakeside Bldz.. leago 
TECHNICAL SOCIETY OF THE PACIFIC COAST . 


Jan. 4 
cisco. 
ENGINEERS’ CLUB OF PHILADELPHIA 
Jan. 5. Seey., L. F. Rondinella, 1122 Girard St 
CIVIL ENGINEERS’ SOCIETY OF ST. PAUL 
7. Seey., C. L. Annan, City Engineer's Offic: 


Secy., O. Van Geldern, 719 Market St., San Fran 








Jan. 7 ’ 
CLVIL ENGINEERS’ CLUB OF CLEVELAND 
Jan. 8. Secy., F. C. Osborn, 721 Hickox 






suilding 





NORTHWESTERN SOCIETY OF ENGINEERS 

Jan. s cy., D. W. MeNorris, Burke Building. Seattl 
Wash 

NORTHWESTERN RAILWAY CLUB 

Jan. 8. Secy., W. D. Crosman. Ryan Hotel, St. Paul 

DENVER SOCIETY OF CIVIL ENGINEERS 

Jan. 8. Secy., F. Ed. King, 36 Jacobson Block 

NEW ENGLAND RAILROAD CLUB 

Jan. 9 Secy., F. M. Curtis, P. O tox, 1576, Boston 
Mass 


ENGINEERS & ARCHITECTS’ CLUR OF LOUISVITLL 
Jan. 10. Secy., G. W. Shaw. Norton Building 
ENGINEERING ASSOCIATION OF THE SOUTH 
Jan. 10. Secy., Hunter McDonald, Nashville, Tenn 
NORTHWESTERN TRACK ANID BRIDGE ASSOCIATION 
Jan. 11. Secy.. D. W. Meeker, St. Pani, Minn 
MONTANA SOCIETY OF CIVIL ENGINEERS 





Jan. 12. Secy., G. 0. Foss, Helena, Mont 
WISCONSIN POLYTECHNIC SOCIETY 
Jan. 14. Secy., Geo. G. Mason, 144 Sth St., Milwaukee 


ENGINEERS’ CLUB OF KANSAS CITY 
Jan. 14. Secy., F. W. Tuttle, Baird Building 
CENTRAL RAILWAY CLUB 


Jan. 13. Secy.. S. W. Spear, East Buffalo Iron Work 
Buffalo, N. Y 

MICHIGAN ENGINEERING SOCIETY 

Jan. 15, 16. 17. Annual convention at Lansing. Mich 
Secy., F. Hodgman, Climax, Mich 


COLUMBIAN ENGINEERING SOCIETY 
Jan. 15. Secy.. W. F. Hart, Washington, D. C 
WESTERN RAILWAY CLUB 
Jan 15. Secy.. W. D. Crosman, Rookery Building 
ASSOCTATION OF ENGINEERS OF VIRGINIA 


Jan. 16. Secy.. J. H. Pilcher, Roanoke, Va 

NEW YORK RAILROAD CLUR 

Jan. 17. Secy.. John A. Hill. Temple Court. N. ¥. City 

ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA 

Jan. 17. Secy., D. Carhart, Carnegie Library Building 
Allegheny. 


ENGINEERS’ CLUB OF CINCINNATI 
Jan. 17. Seey.. J. F. Wilson. 24 W. 4th St 
SOUTHERN AND SOUTHWESTERN RAILWAY CLOURP 
Jan. 17. Atlanta, Ga.. Secy . A. Charpiot, Macon. Ga 
FNGINEER®S’ CLUB OF MINNEAPOLIS 
fan. 21. Secy.. BE. Nexsen. Kasota Block 
ROSTON SOCIETY OF CIVIT. ENGINEFRS 
Jan, 23, Secy., 8S. E, Tinkham, 36 Bromfield St 
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amount of talk concernitg 
North River 
what is the 
River bridge, 
report of the trus- 


» In view of the 
pee potential 
y idge, it is 
¥fetual earning power of the East 


earning powers of a 


interesting to note 


ved cording to the 


*2, 


eurrent 
given in an- 
her column. We learn that in round numbers 
e bridge earned $1,200,000 during the past year 
bd expended about $700,000 on pay rolls and sal- 
ies, and about $80,000 for materials and supplies. 


2, an abstract of which is 
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a bridge from Brooklyn, with its population of 


«arly 1,000,000, and landing its passengers close to 


4 
, 


hie down-town office-building district, nets less than 
aot alf-million a year from 41,000,000 passengers, the 
iff 


lery comes, what profits a bridge from New Jer- 


La 
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.-y, landing passengers from two to five miles from 
town office district, could hope to make on 
s passenger traflic? 
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3 The announcement that the Bethlehem Trou Com 
‘Pe 


iny has secured a contract from the Russian Gov 
y nment for making armor plate, in competition with 
Bw European makers of armor, 
#*arks a new and important departure for American 
es inufacturers. That an industry which did not ex 
‘st in this country less than a decade ago should 
te ive, in this short period, created such a plant and 
#&.. perfected its methods as to successfully compete 
Agvith long-established European .workshops, is an 
i hievement which speaks volumes as to the merit 
> f American energy, mechanical skill and inventive 
4 


’ . 
venus, 


most prominent 


The daily press reports have greatly exag- 
Py zserated the amount of armor and the money in- 
Faevolved, but the very fact that such a contract 
‘“%chould be secured by an American firm is a fact of 


, 
” é : % 
? ice than the amount involved in 


much more impor 





t 


ye the contract. We are able to state authoritatively 
.¢ that the contract just awarded to the Behlehem Co. 
*. is for the 16-in. side-belt armor of the two Russian 
= hattle-ships “Sebastopol!” and ‘“Petropaviovsk,” 
*; amounting to about 1,200 tons, and not 12,000 tons, 


is the press reports had it. This armor will be 


uv 
% 
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nickel-steel, Harveyized; but the price at which the 
contract was secured is as yet unknown here, not- 
withstanding the figures given by the press and the 
comments founded upon these figures as to the eheap- 
ness of American armor when competing abroad. 


The commercial aspect of forest preservation is 
not as generally understood as it should be, the com- 
mon impression being that such preservation means 
the prohibition of all cutting of timber, and the 
consequent injury of the lumber interests. Such a 
view was taken by the framers of the amendment 
to the New York State constitution (passed at the 
last election) providing for the protection of the 
Adirondacks by forbidding the cutting of any tim- 
ber. One of the most difficult tasks of the Forestry 
Division of the U. S. Department of Agriculture 
has been to educate people to understand that trees 
are as much a crop as grain, and to be planted, 
grown, and cut down for use when ripe in the same 
way. It is hardly necessary to point out here the 
excellent financial results that have been obtained 
in other countries, especially Germany and India, 
by a proper system of forest management under 
government supervision. At the meeting of the 
American Forestry Brooklyn, in 
August last, a resolution was adopted expressing 
approval of the efforts made by the Publie Lands 
Committee of the House of Representatives for the 
enactment of a law providing not only for the care 
and protection, but also for the rational use of the 
timber and other resources in the forest reserva- 
tions and on all public timber lands, as the policy 
of reserving the timber should be only preliminary 
to the intelligent and efficient administration of 
these reservations. 


Association in 


The mere exclusion from use 
of large territories and the resources contained 
therein does not effect the desired result, and if the 
reserved timber is not cared for by the government 
there is likely to be as great destruction and depre 
detion as before the government assumed any con- 
trol. The American Society for the Advancement 
of Science has also taken the matter up, and ex- 
pressed its conviction that the necessity for a thor- 
ough system of protection of the public forests 
“against destruction by fire, by ravages of sheep, 
and by the injudicious use of the axe,” has become 
imiperative, such protection being demanded not 
only in the interest of our rapidly diminishing lum- 
her resources, but also for the conservation of equa- 
ble water supply and for the irrigation of reclaim- 
able arid regions. Also that while the policy of 
reserving public timber lands for forest purposes is 
a step in the right direction, it must fail to accom- 
plish its object and lose its value unless a proper 
administration of the reserves is at the same time 
inaugurated, such administration providing not only 
for protection against depredations, but also for the 
reproduction of the timber on the same. and for the 
rational use of all the 
them. 


resources contained in 


A bill “to protect forest reservations” (House 
Bill No. 119) has been recommended by the Public 
Lands Committee for enactment, and it is hoped 
that the bill may be passed during the present ses- 
sion. The protection of the reservations (now com- 
prising nearly 18,000,000 acres) is sought by the 
employment of the army, which has already done 
such effective work in the Yellowstone Park and 
Yosemite reservations. The bill empowers the Sec- 
retary of the Interior to make such rules and regu- 
lations and establish such service as will insure 
the objects of the reservation, namely, to regulate 
their occupancy, to utilize the timber of commer- 
cial value, and to preserve the forest cover from 
destruction. It also empowers him to have eut and 
to sell timber on non-reserved public timber lands 
under the same regulations as made for the forest 
reservations, provided that it shall first be shown 
that such cutting will not be injurious to the pub- 
lic interests. The proceeds are to be expended in 
the care and management of such reservations. 
making them self-supporting. While this bill does 
not satisfy the ultimate requirements of a well- 
organized forestry department such as this country 
now needs, it may be considered as a first step 
toward such organization, and recommends itself by 
its simplicity and immediate practicability, leaving 
the details of methods to the executive department, 
which has indorsed the bill. This legislation has 
received the specific approval of the Secretary of 
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Agriculture in his report for 1893, and of the Sec- 
retary of the Interior, as it gives a legal status to 
and insures the permanence of the principle of the 
forest reservations, while it also provides for a 
regulated use of the public timber. It has been 
proposed that in order to train army officers for 
such duties as may be assigned to them in connec- 
tion with the forest reserves, a chair of forestry 
should be established at the West Point Military 
Academy, an excellent suggestion, which is some- 
what in the line of the organization of the forestry 
department of India. 





There has racently come into our hands a copy of 
a typewritten circular letter, sent ont by the Com- 
mittee on Viaducts of the City Council of Mil- 
waukee, which seems to demand some comment in 
these columns. This letter, from its form, was ap- 
parently sent out to a number of chief engineers of 
railways, and to other prominent engineers, and it 
asks the cost of various kinds of oak planking, 
requests advice upon the use of long-leaf yellow 
pine and its cost, and finally queries as to the best 
lumber to be used and the thickness, material and 
best manner of laying a wood pavement upon “a 
large viaduct.” One of these letters was sent to Mr. 
John F. Wallace, Chief Engineer of the Tilincis Cen- 
tral R. R.. who very properly renlied to the effect 
that, if the signers wished to obtain professional ad- 
vice. they should seek it in a proper manner, by 
employing an engineer to investigate and report. 

The idea is altogether too prevalent among city 
officials that by gathering information in some sim- 
ilar manner to the above, they are doing a service 
to their constitnents, in saving the fees of a consult- 
ing engineer. Ther may save the fees: but it by no 
means follows that they will secure valuable infor- 
mation by this method, or that it is the best for the 
city’s interests. 


We happen to know. moreover, what was prob- 
ably known to few of the engineers who received the 
letter sent out by the Milwaukee committee, that 
this information was not songht merely as an aid in 
estimating or designing a structure to be erected, but 
was desired in the committee’s investigation of 
the work done by the engineer who had charge 
of the viaduct in question. Wpon this structure. 
recently comnleted for the city. vellow pine was 
substituted for floor planking in place of oak, 
which the specifications reanired. The substitution 
was made with the knowledge and full annroval of 
the engineer in charge, and it is stated that at the 
market prices the change was of no importance to 
the contractor. and was considered by the engineer 
to be a benefit rather than an injury to the strue- 
ture. Certain city officials, however. were bound to 
sift the matter to the bottom, and they. therefore, 
sent out the circular letter ahove referred to. 

Of course, no valid objection can be made on 
general principles to their desire to investigate the 
matter more fully. If the renort of their eng'neer 
did not satisfy them, it was their duty to investigato 
further. What is objectionable is the manner in 
which they set about this. If an attorney employed 
on city business gave them advice which they were 
doubtful about accepting, would they send circular 
letters to a lot of prominent lawyers, asking their 
opinion in the matter? Certainly not; they would 
lay the case before some attorney, in whom they had 
confidence, and ask him to investigate the matter 
and report his conelusions. 

Why should they not pursue the same course when 
a question of engineering is concerned? Simply be- 
cause some engineers set so small value on their pro- 
fessional opinions that they will answer in good faith 
questions put in such a letter as that described 
above. We venture to say that no reputable at- 
torney would freely give an opinion on a profes- 
sional matter, in response to a circular letter; and 
if engineers would have equal recognition as a pro- 
fession, they must have equal respect for themselves 
and their profession. We do not know how much 
satisfaction the Milwaukee committee received, in 
reply to its circular letters, but we sincerely hope 
that all the engineers whom it addressed were as 
wise as Mr. Wallace in treating the inquiry accord- 
ing to its deserts. If this ‘was the case, the Mil- 
waukee committee is doubtless wiser ,on some 
points, than it once was, even though it has not 
gained the information which it set out to sponge. 
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THE WRONG WAY TO CONDUCT CITY 
ENGINEERING. 

The city of San Francisco, the oldest on the Pa- 
cifie Coast, and with about 300,000 inhabitants and 
{8 square miles of territory, has succeeded in spend- 
ing $29,000,000 on its streets, sewers, and other 
public works, without the expense or interference 
of an engineering department in its municipal or- 
vanization. What this administrative “economy” 
has really cost the people of that city can only be 
guessed at; but an approximate idea may be gained 
from the’ contents of an official document now be- 
fore us. This is a progress report made to the 
Board of Supervisors of San Francisco by Messrs. 
Marsden Manson, M. Am. Soc. C. E., and C. E. 
Grunsky, two engineers of reputation and wide ex- 
perience, who were appointed to report upon a 
plan for providing the city with a system of sew- 
ers. San Francisco now has about 250 miles of 
drains and sewers put in, at a cost of nearly 
$6,000,000; but it has no system of drainage, and 
it is to supply this want that this board was or- 
ganized. 

It is interesting, as an object lesson in pointing 
out the wrong way of conducting municipal public 
works, to follow out the past practice in San Fran- 
cisco and set down a few of the results as gleaned 
from this report. In the first place, the Superinten- 
dent of Streets, an official elected by popular vote, 
is there charged with the responsible duties usually 
performed by a City Engineer. This officer has 
charge of the construction of streets, sewers, and 
other public works; under his rule have been ex- 
pended the $29,000,000 referred to, and the same 
officer, for the system still exists, is now spending 
annually $1,500,000 on similar work. How well this 
political place-holder is fitted to devise and control 
engineering construction, which the law says must 
be done under his direction and to his satisfaction, 
can be guessed at from a glance over the list of 
men who have filled that office since 1863. This 
list forms part of a campaign document issued dur- 
ing the late lively municipal campaign, which has 
resulted in the election of Mr. Adolf Sutro as 
Mayor by an overwhelming vote of the reform 
party. We find in this list an undertaker, several 
bricklayers, three custom house inspectors, a team- 
ster, a hotel-keeper, a marble cutter, a contractor 
in fact, anything but a civil engineer, or a man 
fitted by any previous experience to perform an 
engineer’s duties. 

Returning to the report, we find just such a 
disgraceful record of administrative abuse of office 
and neglect of duty as should be expected where 
the incumbent is selected because of his political 
powers only, and where his fitness for the oflice is 
of the least consideration, if considered at all. This 
report treats only of the sewers of- the city, and 
the method of proceeding seems to have been about 
as follows: The duty of preparing plans and speci- 
fications for the sewers required from time to time 
fell upon the City and County Surveyor, who pre- 
scribed gradients and was supposed to exercise con- 
trol over lines and grades. But all supervision of 
construction came under the office of Superintendent 
of Streets. The actual working of this method can 
be gathered from the report, and the wretched work 
performed under this divided and ignorant control. 
The City Surveyor is paid by fees fixed by ordi- 
nance, and all surveys are made at his personal ex- 
pense, and it is natural to suppose that this expense 
was kept down as much as possible. In fact, the 
chief instruction issued for the guidance of the con- 
tractor was a time-honored legend appended to all 
sewer diagrams, directing the contractor to con- 
form to street grades and curbs for line and grade, 
and to place the sewer “10 ft. below street grades, 
if connections will allow.” Working under these 
weird instructions, and without inspectors, the con- 
tractor had a wide range of latitude in carrying 
out his work, and in supplying material. When the 
sewer was completed the City Surveyor was re- 
quired to certify to its fulfillment of contract speci- 
fications; but as the seemingly well-established 
practice of inspection was merely to measure down 
the man-holes only for a test of depth below street 
grade, the “privileges” of the acute contractor 
were little interfered with. 

In making their report, Messrs. Manson and 
Grunsky naturally sought to find how much of the 
present network of drains and sewers could be util- 
ized in a new and well-devised system of drainage, 


‘ photographic illustrations. 
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and they also examined closely into the condition 
of existing sewers. What they found in this latter 
quest is told in full detail and with convincing 
Space is wanting for a 
full exhibit of these, but some few may be selected 
On one street a 14-in. pipe sewer was built, certi 
fied to, and accepted, and paid for by the property 
owners as “a 16-in. sewer.” The engineers un 
covered this sewer and found that at places it was 
only 3 ft. below street grade, instead of the “10 ft.” 
specified as usual, and it did not average 4 ft. below 
grade. Moreover, the gradient was so irregular 
that in places the bell and spigot of the pipe cid 
not even meet at the top of the joint; no mortar 
was used, excepting a little dab at the top and bot 
tom; only one-tenth of the prescribed house con 
nections were in place, and no ladders were fixed 
in the man-holes, as ordered and paid for. As a 
sewer, it might just as well never have existed 


In another case. a 3x 5-ft. sewer was so con 
structed that its bettom was 244 ft. higher than the 
similar sewer with which it connected and which 
was to serve as its outlet. The area at the connes 

tion was contracted to less than half that of the nor 
mal sewer; but the upper half of the higher sewe 

was boarded up and there it has been for 12 years. 
Other 5-ft. circular and 4x 5-ft. sewers were « 

«lered to be placed on a conerete base resting on two 
layers of 3-in. planking crossed. The inspecting en 
gineers found these sewers bedded in the soi., with 
out conerete or platform; though, in some cases, a 
2-in. plank was put down in place of the two 3-in 
planks, and a little concrete was used im an utterly 
insufficient manner. in the heart of 
San Franciseo, covering about 1-5th of the area 
of the built-up city, 139 storm-water inlets, or catch 
basins, were found that were absolutely useless, as 
the gutters sloped both ways away from them, At 
of $12,510, on 


this single item, in this one section of the city. And 


In one district 


$90 apiece, these represented a waste 


they were not only a waste of public money, but a 
constant menace to public health, for as water could 
not reach them, even during rainstorms, they were 
never trapped and were actually so many outiets for 
sewer-gas. 

under which this sewer work 
was performed are indefinite, unintelligible and anti 


The specifications 


quated, being merely handed down from one super 
intendent to another through many administrations. 
Unaccompanied by proper plans of record, and with 
out engineering design and supervision, or adequate 
inspection during construction or on completion, it is 
little wonder that bad and fraudulent work and a 
waste of public funds resulted therefrom. The won 
der is that any fairly good work exists at all; and 
the reeord does not seem to indicate that there is 
much coming under that classification. ‘There seeins 
to have been absolutely no intelligent check upon 
any amount of raseality and absolutely no honest 
effort to prevent such rascality. The report referred 
to deals with sewers alone; but as the streets, ete., 
costing over three times as many millions as the 
sewers in the last 30 years, were constructed under 
the same superintendents, it is fair to presume that 
the same methods prevailed. Little better proof is 
needed of this assumption than the notoriously bad 
condition of the bulk of the highways of San Fran 
cisco. 

As the proper conduct of a City Engineer's office is 
just now attracting more general attention than eve! 
before, considerable space has been devoted to here 
detailing what it eventually costs the tax-payers to 
do without any such department. In this respect. 
and among cities of its importance, it is gratifying to 
note that San Francisco is a marked exception to 
the general rule. But many other cities yet have 
an organization that, while nominally acknowledging 
the existence of a City Engineer, places him under 
the control of men of the same type as the superin- 
tendents of streets in San Francisco, and similar if 
not equally bad results may be expected. That the 
management of the public works of a city is ‘“‘busi- 
ness and not politics” cannot be better illustrated 
than by the Pacific Coast example, here commented 
upon. The lack of business princ’ples, in not putting 
this $30,000,000 worth of streets and sewers under 
honest and competent supervision, i« now likely to 
cost the citizens of San Francisco many further mil- 
lions to obtain what they might now possess and en 
joy. 


It is encouraging to see, however, that the people 


rancisco have at last awakened to the ab 
surdity and iniquity of past practice, and the results 
oth 1 m pa ‘ on p lise 1 is in 
b ‘ und u i veo Lit The « ‘ 
{ of sO aggressiv t i inded and pu ‘ 
=) d a man as Ad Sutro for May snd th 
wosing of 10 out o i 12 Freeholders, who hav 
before them the duty of framing a new cha f 
! 74 tinly should resul bat An Za 
more fitt y , ‘ nes and k of San 
I isco a ng Am 1 ies I ! pot 
sau eformn, party fated to ele mda 
for Superintenden f S Ss, a repu und ex 
perienced civ eines 1 ‘ ive made a begi 
he ih nominating a bet hinet } 1 ih en 
gineer’s duties, and this is a most marked advan 
upon previously prevalling methods, and points ou 
the path in which the framers of ' w ch ‘ 


should follow, if they really mean “busine * not 
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LETTERS TO THE EDITOR 


THE ONTARIO MINE DRAINAGI 
RECTION 


WORKS. OR 


Sir In printing my paper with the above tithe tn 
your issue f Nov. 20 some errors hav been lneo 
porated which should be corrected as a matte of re 

i The Ontario mine is in the Uinta ux «ist 
The first drainage tunne was 1 1-12 miles ©. 720 ft. 
net 144 miles. In driving the long tunnel the tre ‘ 
with bad ground, caving, et Was experienced in t 


tirst 14,600 ft. of the tunnel driven, as fully stated tu 
the article, and the statement at top of third ' 
p. 442, should be corrected to read that from 14,600 fr. 


in to the point where the tunnel was “holed there 


was little trouble from caving. Concerning the com 
piny’s general officers, Mr. R. CC. Chambers, the Gen- 
eral Superintendent of the Ontario Mining Co., was 


the original discoverer of the Ontario lode in 1872 and 
has been the active manager of the mine ever since, 
having sole charge of the development of the prop 
elty. Very truly yours, W. P. 

Salt Lake City, Utah, Dee. 5, 1894 


Hardesty 


DRIVEN VS. OPEN WELLS 


Sit In your criticism of Mr. Creuzbaur’s discussion 
of underground water supply in your issue of Nov. 22 
Ist4, you state that, “Driven wells differ in no wise 
from ordinary dug wells execpt in general dimen 
sions and methods of operation Do I understand 
you to imply that a system of driven wells, with a 
combined strainer area equal to the delivering area 
of a dug well in the same stratum of water-bearing 
sand, will deliver no more water than the dug well 
with an ordinary suction pipe drawing water there 
from as from a pond or lake? In other words, do you 
wean that the water would flow into driven wells un 
der the influence of gravity alone as in the case of 
epen-dug wells? 

El Paso, Tex., 


(What we 


atmospheric effec ts were concerne 1. the LtWo systems 


Yours truly J. lL. Campbell 
Dec. 3, 1804 


meant to imply was that, so far as 


did not differ, as air freely permeates soil of the 
kind under discussion. In both the open well and 
the driven well, the quantity of water obtained will 
depend upon the pumpage power, the strainer area 
being assumed to be sufficient in the driven wel 
want. The supply to the well in both cases is the 
natural gravity flow 
of flow is dependen 


n the subsoil; and the velocity 
upon the nature or the friction 
in the water-bearing stratum and the hydraulic 
head. In the 


of influence” 


driven well plant the so-called “cone 
forms a reserve supply that may be 
consumed by heavy pumping: but in an open well, 
penetrating the saturated stratum to a like depth 
with the driven well, and assuming that this well can 
be pumped down to the bottom, you also have the 
sume “cone of influence’? and the 
with the driven well. 


auine reserve us 
The advantage of the driven 
well over the open weil is in its simplicity of appli 
cation, and jis not due to a difference 
action.—Ed.) 
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THE BEST METHOD OF ERASING LINES ON 
TRACING LINEN. 

Sir: Mr. H. W. Brinkerhoff, in your issue of Nov. 15, 
disapproves of pumice powder applied to tracing cloth 
and recommends a smoother powder for rubbing off 
part of the gloss. We have. as a matter of fact, tried 
the substances he mentions and found them to be far 
inferior to pumice powder, which, I claim, is the only 
powder that will, if vigorously applied, deaden the sur 
face of the glazed side of the tracing cloth sufficiently 
to allow of sharp, unbroken lines, so essential for 
photo-reproduction. In fact, the pumice powder so ef 
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fectually removes the gloss, that pencil! Hnes for alter- 
ations way be readily drawn on the glazed side. 

In regard to erasures on tracing linen, Mr. Brinker- 
hoff claims that they are less noticeable if the dall 
‘ide of the cloth is used. But if he will try pumice 
powder for making erasures on the glazed side of the 
eloth he will never use the dull side again, nor ever 
bother with kaife or sand rubber to make erosures 
Simply dip the tip of the finger into the powder and 
rub over the parts of the drawing which are to be 
erased, replacing the powder discolored by the rubbed 
off ink by fresh at frequent Intervals, until a perfectly 
«lean surface ils obtained. Of course the rubber might 
be substituted for the finger If the draftsman is 
averse to having his skin shaved down too closely, If 
properly done, erasures are made, by the ald of this 
powder, much faster than in any other way, and, 
above all, they are never woticeable as is the brown 
ish tint left by rubber or knife-blade. The surface 
where these erasures are made ts left practically in 
tact, and the ink will not spread in drawing on those 
places again, a matter of great Importance, as every 
draftsman knows. A single test will convinee any one 
of the superiority of pumice powder for the last-named 
purpose at least. IT may add that the pumice powder 
cosis only While some of the smooth 
powders advocated by Mr. Brinkerhoff, are very ex- 
pensive, This is a matter of trifling importance, how 
ever, compared with the other advantages of pumice 


5 ets. per ib 


powder for the purposes named 
Chas. W. Relohardt, 
Chief Draftsman, Mogineering News 


THR STRENGTH OF CONCRETE 
FOUNDATIONS 


AND STEEL 
Sir: In your issue of Nov, 8 is printed a letter from 
Prof. W. H. containing a mathematical 
discussion of the bending moments upon the metal 
beams in concrete and steel foundations, in which ref 
made to an article which appeared tn 
Engineering News of Aug. 8, 18091, which described 
such foundations and gave, with an example, a mathe- 
matical formula for obtaining the bending moment 
In commenting upon Mr. Schuerman’s letter you refer 
to the discussion of the above-mentioned article, which 
appeared in subsequent numbers of Nagineering News 
The writer, having taken part in the discussion re 
ferred to, takes the liberty 
made with reference to that article, which do 
You stated that 


Schuerman, 


erence Was 


to correct certain state 
tnents 
not correctly represent the facts 

In computing the strength of the foundation, the 
eonerete Tiling around the beams was neglected, and 
the steel was given a unit stress considerably above 


the elastic timit, the conerete being relied upon to 
uive sufficient additional strength to insure safety 


The actual facts are that, according to the article 
veferred to, the L-beams and Lrail “seconds” In the 
viven unlt stresses of 2U,000 Tbs. and 
respectively, both of which unit’ stresses 
within the elastic limit of the material 
But the formula 


meuts upon which the design of the foundation was 


foundation were 
16,000) Lbs., 
were well 


used to compute the bending mo 


based gave bending moments which were in no case 
maximum, and indicate 
the amount of the maximum bending moment. It was 
to this fact that the criticisms made by the writer 
referred, rather than to the actual strength of the 
foundation; the criticisms were with reference to the 
formula for obtaining the bending moments and did 
not relate to the moments of resistance. It is true 
that the strength of the concrete fillluag was neglected, 
but the possibility of the additional strength of the 
eonerete being required to resist a bending moment 
greater than the bending moments deiived by the 
formula given, was not suggested in the article. Yet, 
if the load upon the foundation should become great 
enough to develop bending moments of sufficient mag 
nitude to produce the assumed unit stresses (20,000 
and 16,000 Ibs.) In the beams at the points at which 
the formula gave the computed moments, then the 
bending moments, and consequently the unit stresses, 
in other portions of the foundation would be much 
greater, as was shown In the discussion at the time 
and is also shown in Mr, Schuerman’s letter. 

The question of whether the foundation did or did 
not possess sufficient strength, by reason of the add! 
tional resistance «afforded by the concrete. was not 
entered into in that discussion; but it was quite con 
clusively shown that if it did possess sufficient 
strength, it was simply due to circumstances of the 
construction, and not to the calculations given tn the 
article as a basis for proportioning the material. 

That the conerete materially augments the strength 
of the foundation cannot be doubted, but that the 
combination of steel and concrete “really acts as a 
built-up beam, in which the concrete takes compres 
sion and the steel takes tension,’ Is not by any means 
the cause The foundation cannot to any very great 
extent act asa built-up beam, if by a built-up beam ts 
meant a beam built in the manner of a plate girder, in 


which did not in auy way 
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which the resistance of the flanges isa by direct longi- 
tudinal stress. In a plate girder the resistance of the 
flanges and of the web are correlated; the connection 
between them must have sufficient strength at every 
point to transmit the increment of the flange stress, 
or, in other words, to resist the horizontal shear be 
tween the flange and web, which in a shallow beam 
becomes very Intense. In the foundation in question, 
or in any similar foundation, the horizontal shear 
which must develop, if it acts as a built beam, will 
be found to very considerably exceed the resistance 
of the friction between the layers of steel, increased 
by the ultimate resistance of the concrete. The con 
ditions necessary to develop resistance as a built beam 
eunnot obtain to any great extent in these founda 
tlons, unless by some means the different layers of 
steel be efficiently connected. 

Again, the construction of these foundations is not 
very similar to the Monier and Melan systems of con 
erete and steel construction, In which steel is intro 
duced to aid the tensile resistance of the concrete 
The strength of steel is very much greater than that 
of concrete; and while a reasonably small amount of 
steel lntroduced in the proper positions in concrete 
construction can add greatly to the strength of the 
stricture, the addition of concrete to what ts prin 
cipally a steel structure cannot Increase its strength 
to anything approaching the same extent. It must 
also be understood that the foundations are not so 
arranged that “the concrete takes compression and 
the steel takes tension.’’ 

As to the proper method of computing the strength 
of these foundations, there is undoubtedly “plenty of 
room for honest difference of opinion;’’ but as to 
whether the foundation can develop an efficiency cor 
responding to that of a properly-constructed built 
beam, by reason of the connection between two par 
allel layers, effected by the intervening material, be 
ing sufficiently perfect to cause the layers to take di 
rect longitudinal stress as flanges, the writer can 
discern no opportunity for any difference of well-con 
sidered opinion 

In conelusion, the writer would state that he does 
not wish to be understood as taking an attitude of 
antagonistic criticism toward this type of founda- 
tion; on the other hand, he believes it to be well 
udapted to certain conditions, But he does wish to be 
understood as stating very emphatically that in 
order to properly design any structure, it is neces- 
sury to ascertain the maximum effect of the external 
forces acting upon it. Benj. F. La Rue. 

Scranton, Pa., Nov. 16, 1804. 


THRBE-POSITLON 
PHORE. 

A three-position semaphore is used on some rail 
ways as a block or train order signal, and one such 
device is shown in the accompanying cut, the right- 
hand blade indicating “track clear’ or “no train 
orders” and the left-hand blade indicating “eau- 


THE EBOCLIPSKH SHMA- 





The Eclipse Three-Position Semaphore. 


tion.” The normal position of the blades is at 
“track blocked.” The blades are of the usual form, 
but the counterbalance does not carry the lenses 
of the colored lights, as usual. Instead they are 
carried in separate frames working behind a protect 
ing shield in front of the lamp. ‘The blades are 
operated by wires and bell eratiks in the usual way, 
the wires being connected to a emall stand, with 
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vertically moving levers, which is attached to 1: 
wall of the operator's room or tower. Betwe 
the two brackets which support the levers is place 
an electric bell, the current for which is supp! 
by the local battery in the office, and the conne 
ing wires, soldered to the battery wires, are s) 
ranged that when the operating lever is mov: 
from the normal or danger position the bell will rin 
and continue to ring until both levers are return. 
to that position. By this means the operator o) 
not fasten the train order signal at safety withou 
having a coustant warning that he is doing wron 
ringing in his ear. The brackets are painted 1 
green and white, to show the proper position of () 
lever, and the latch which holds the lever at 1) 
white or green section does not hold the lever frou 
returning to the normal “danger” position, bu 
simply stops the lever at the proper place to indica 
the desired signal, allowing it to go to “danger” { 
case of a wire breaking, ete. The levers, howey: 
are latched at the “danger” position, so that it 
quires the latch to be released by hand. This x; 
nal is used on the Pennsylvania lines west of Viti 
burg, the Baltimore & Ohio R, R. and other road 
It is manufactured under the Abernethy patents | 
the Eclipse Co., of Beaver Falls, Pa. 

The company is also putting on the market a new 
signal pole of galvanized steel plate, octagonal ii 
section, with the lamp sliding inside and raised | 
a Wire or chain, “It also manufactures ao low 
switchstand, operated by a weighted lever; Uy 
weight, however, does not drop below the stand an 
is, therefore, clear of mud or stush, In switch 
signals the signals are connected directly with thi 
points of the switch rails, eo that the signal canno 
show safety unless the switch is properly set. 


CAR LIGHTING BY STORAGE BATTERIES 
ON THE CHESAPEAKE & OHIO RY 


The many advantages of electric lighting for rai! 
way cars, in point of brilliancy of light, cleanlines. 
and freedom from heat and odor, and last, but by 
ho means least, popwlarity with the public, hay 
made it a favorite subject of invention and expe 
ment ever since the invention of the inca: 
descent lamp. The system most used in this 
country has been the combined dynamo and stora: 
battery system. This was adopted experimental!) 
on the Chesapeake & Ohio Ry. in 1890 for th 
curs of its limited express trains between New York 
and Cincinnati. An engine and dynamo were pluces! 
in the baggage car, steam being supplied from th 
locomotive, and storage batteries were provided to 
furnish current in the event of failure of th 
dynamo, which failures are said to have been 5 
frequent as to make the system unsatisfactory. 1". 
the year ending June 31, 1801, the running expense 
under this system were 30 cts. per lamp per da) 
214 cts. per lamp per hour for 12 hours’ actual se: 
vice, or 0.156 cts. per candle-power per hour. 

About three years ago it was decided to try th 
Silvey storage-battery system. Two oars only wer 
at first equipped, ‘but these gave such satisfaction 
that six months later 28 cars were in service, ai! 
later additions have brought the number of cat 
equipped up to 70 in November last. 

The classes of cars and total number of lamps ar 
as follows: 


Lamps = ‘Tota 

per car, laniy» 
S Pullman sleeping cars ............. 27 216 
BO GURNORD CRED: 6:05:60 <ccovecesveesevees 3 oo 
SS NE Caan caked eee i'0b08s eon cee. .e uo 
12 combination CAPM .......0.sceveces 3 9 10s 
28 firat-clags coaches ..........s.ceeee- 10 ZAt 
2 observation parlor cars............. 17 4 
© GR GOD Fee tei ceccctecsccccesece OS Lat 
TO care; total JAMDG. «<0 ccccccvccesess 834 


After improving the storage battery service in th« 
cars running to Washington, it was decided tha‘ 
electric lighting could be extended to the cars run 
ning through to New York, the cars for this latter 
service being provided with one more set of buat 
teries (12 cells) than the Washington cars, ‘This 
change was carried out in April, 1804, at which time 
all the dynamos and engines were removed from th 
trains after being in service for seven or eight years 
The batteries have ample capacity, although the 
sleeping, dining and day cars have frequently been 
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eut out of trains and held in New York much longer 
than their regular time, and in a few cases sleeping 
ears have made two round trips and have returned 
to the charging station at Covington, Ky., with 
good lights. It is said that, comparing the sterage 
battery system with oil and Pintsch gas lights, all 
of which are In use on this road, the former shows 
fewer failures of light than either of the latter for 
the number of cars operated. In fact the 
has been so satisfactory, that Mr. W. 8S 
electrician for the railway company, has been in 
structed to prepare estimates for an auxiliary charg 
ing plant at Richmond, Va., to supply through cars, 
which run over the Eastern Division and do not go 
The battery plant now in 
service has a total capaeity of 649,000 ampere-hours, 
or 1,220,000) watt-hours The gas and 
electric lighting for the six months ending June 30, 
18D4, shows the 
depreciation being included in the tirst two columns, 
but not in the third: 


system 


CGreetie, 


to Covington storage 


eost of 


following comparison, interest and 


Dyn. & 
Silvey Pintsch batt., 
stor. batt gas S01 
Cost per car per month $18.25 $17.60 


Gost per lamp per hour. ... 2 2-5 O8 FO. 


The cars are fitted with 
12 cells of are required to operate 
them at their full rated candle-power. The batteries 
are made in sets of 12 cells, so that one set may be 


24-volt. 24-watt lamps, 


so that battery 


used for cars having a few lamps, while three sets 
are used for the sleeping cars, which have 27 lamps 
each, At the charging station, at 
there are charging racks sufficient for 96 cars in 24 
hours, but so far it has not been necessary to run it 
more than 12 hours daily, each battery rated 
by the manufacturers at 350 ampere-hour capacity, 
and charged at a 


Covington, Ky 


being 


mate of 35 to 40 amperes, so that 


a 10 or 12-hours’ charging is ample. The charging 


plant consists of two locomotive type boilers, a 75 
HP. engine, two Silvey dynamos of 
capacity at 40 volts potential, and two Wickmeyer 


dynamos of SO amperes at SO volts, and a condenser 


GOO amperes 


to supply the condensed water used in the batteries 

The battery cells are arranged in trays, six being 
placed in each tray, two trays constituting a com 
plete set, or 12 cells of battery, coupled in series, 
giving a working output capable of operating 24-volt 
lamps in the cars up to their full candle-power, The 
station is provided with a charging table, each divi 
sion of which has rollers, so that the operator can 
slide the battery trays into position with very little 
effort. 

Between the racks are small tramways, in which 
a transfer truck travels, so that, in supplying the 
trains with batteries, the trays are pulled from the 
charging racks onto the transfer truck, and carried 
thence to the train and put into the car boxes, Hach 
end of the druck is provided with a vertical serew, 
so that by turning the hand wheel the frames may 
be raised or lowered to 
heights of passenger cars. 


conform to the irregular 


The car boxes, as well 
us the battery trucks, are provided with S-in, rollers, 
on Which the battery trays rest, It is found to be 
perfectly practicable for two men to change all the 
miteries under an entire than 1 


train in less 


minutes. 

For operating the light in the cars a switeh of the 
snap variety is provided, having a cover and a key 
of peculiar pattern for turning the light on or off, 
thereby preventing any meddling with the circuit, 
Kach lamp is also provided with a key socket and 
a fusible cut-out, making it impossible for any lamp 
to disarrange the operation of the others, and by the 
patented equalizing system of wiring employed with 
the Silvey system lamp burns alike. By 
placing the lamps beneath the deck sill of the car 
and by staggering them, every part of the car is 
lighted uniformly, The lighting of each car is inde- 
pendent. It has been found in practice that the bat 
teries will light the cars for three nights at one 
charging, and are, therefore, able to light a train for 
a journey of about 2,000 miles. 

In the construction of the batteries, which are 
made by the Silvey Storage Battery Co., of Day- 
ton, O., strength and-durability are preferred rather 
than light weight and high efficiency, In fact, it {s 
said that cells have been frequently discharged at 
the factory at a rate of four to five times the rated 


every 
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capacity without buckling the plates or making then 
lose their active oxides 


he battery plate proper colsists of au jueN) tigeib 


alloyed lead grating Ox 12 ine ind about iy 
thick, 21 plates constituting a complete ba y cell 
The perforations in the grating are filled with supe 
ficially oxidized particles of metallic lead and oNxick 


of lead, after which they are subjected to a pickling 


process Which hardens the tine particles 
coherent mass, and by whieh it becomes firmly fixed 
in the holes, and forms a surface layer over the en 
tire plate. 


The plates are then assembled in: proy 


number to constitute a Complete battery, there tn 
1! negative and 10 postive battery plates | 
plates are champed together by means of a lead 


screw prissitig through a hele in the plote 1 


being placed between the plates and firmly sere wed 


dhown, whereby good metalic conta a tmiad if lt 
which they are all electrically welded o he surtace 
and all soldering is avoided In case Lo oever b 
comes desirable to take the cell apen t is easily 
done by removing these nuts, which by turning brea 


the welded parts. ‘The filling for the battery plates 


is chemically pure lead, and has been found in prac 
tice to give a useful working output of about [0 
great efficiency than batteries employing a me 
chanically-filed plate of lead oxide alone 

Between the sets of plates is placed a sheet of a 


porous separating material, the edges of which are 


sutupated with a preservative Compound and whieh 
has been treated with acids and alkalies until it be 
COLLEOS practically indestructible, and this ‘ ipratl 
of absorbing about 50 times its own weight of the 
acids used in the battery. ‘Mhe latter in fact becom 

nearly a dry ceil, or, in other words, there is very 
little free liquid to become spilled. Should the rubbes 


cell ever become broken, the }quid held in suspen 


sion in this absorbent separating material is suth 
cient to operate the car properly during a trip Ih 
order to prevent a possible spiash of the free liquid 


on top of the battery plates, the rubber eell is mad 
very deep, the plates only filling the jar to about half 


ite depth; an 1, as an additional precaution, a sort of 


wooden crate is placed on the top of the plate 
dividing the interior of the cell into small pockets 
and thus preventing the formation of waves durmne 
rapid motion of the ear 

We are indebted to Mr. W. S. Morris, Superim 


tendent of Motive Power of the Chesapeake & Ohio 


Ry., for the following statement of the cost of this 
system of lighting on 41 cars in passenger service 
for the month of July, 1804 

Cost of Car Lighting by Electric Batteries; Chesa 


peake & Ohio Ky 


Cost of Piant 


Building 


Charging 


ST Newb 


Two dynamos and fixtures B.401.80 
Engine, 75-HP tiie 
Boiler and setting vO 
Station wiring 58.00 
Extra armature eer 
Transfer truck on 
Potal $7.078. 40 
Cost of Car Equipment 
7 express cars SU040 each S212 80 
t postal cars Hoe ‘ JTS. 
S combination cars ‘Ta WhO 
1 coaches N70 N76o00 
ti dining cars. T1.30 {27.800 
t sleeping cars. 25000 1000.00 
2 parlor cars . 58.20 bid. 40 


11 =6‘Total - 
Cost of Batteries 
Si sets of 12 cells each, $180 per set 


$2,011.80 


$15,480.00 


Total cost of entire plant 


Expenses for One Month, July 
Depreciation of charging plant, at 6 per 
annum PreyT cree eae sees — 
Interest on charging plant, at 6% per annum 


$25, ‘TOL 


$35.89 
35.80 


Depreciation of car equipment " ” 14.56 
Interest on - " - “ 14.56 
Interest on batteries ” T7.A0 


Maintenance and renewals, labor 
¥ sin material (ine! 


6. 25 
fuel) 1,782.82 


‘Total $2,820.37 


sé éveec , 1 lamps 

DOE. GOP. coice ase. he “ 

Actual time all cars are lighted during the 
thonth 


Total No. of lamps in 41 cars 


Shai 645665060 be hous «» S742 hours 
Actual time all cars are lighted per lay a2 CO 
“ * each car ts lighted per day ...° 


Cost of Lighting During the Month with Twelve 164 
p. Lights, Giving Light of 102 ¢. p 


Cost per ear per month.......... 85.74 
Cost of ear per day, 7 hours’ lighting 1.834 
Cost per car per hour . a) 
Cost per lamp per hour.......... AVL 14 


Ls 
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After firing 2A rounds f Peyton p der in @4% 
seconds, the temperature had risen from 80° to 196 : 


In testing the temperature of tenition of Peyton pow 





let the substance bholled at from 2S te 280", hut 
did net explode It exploded, however at VO’ after 
Ss seconds: at AOS ifter 24 seconds, and at 302° after 
lt seconds rhe grains boiled up a few seconds before 


exploding 


Cieneral Flagler also notes the tests for sun exposure 
with Peyton and Leonard powders, which contain 
nitro-giveertne smd with the foreign Trojedorf, Wet 
teren, Walsrode, and Riflette, all gun-cotton powders 
They were placed in shallow gluss-bottom trays for 
eight weeks during the winter and covered with 
ulase The nitro-giycertne powders showed the moat 
loss of weight, the most change In color and graln, 
and the greatest exudation ilthough in velocity, seta 
bility, and temperature of ignition the changes of 
the best samples of them compared favorably with 
those of the gun-cotton powders The latter alse 
showed more corrosive effect on steel plates when 


burned in the air, especially when 


the flashed 
time undisturbed 


residue 


remained for some 


Kut thus far it hase not 


been found of advantage to 
suibmtitute smokeless for black powder in the old 
caliber Springfield rifte where this is retataed tn 
tine Vromising results are obtained with samples of 
Wi-caliber smokeless purwele made hy the Giant 


Powder Co., of California, a 
heen made in quantity or, it 


though it has net yet 


would appear, fully test 


ed for stability or keeping qualities, Four rounds of 
one sample, 4% grains each, at Benicia, gave 2,146 ft 
mean elocity ined variation of only WH ft 


withe- 








518 





39,250 Ibs. pressure. Two rounds of another sample, 


43 grains, gave a mean velocity of 2,120 ft., no vari- 


ation whatever, and 35,750 Ibs. pressure. A_ third 
sample of 37 grains gave for three rounds 2,084 ft. 
per second, ‘with 36 ft. variation, and 41,500 Ibs, 


pressure. Other small-bore smokeless powders from 


which more may be heard hereafter are those pre- 
sented by Albert Smith and H. P. Weidig, the latter 
sald to be pure cellulose treated in a peculiar way, 


and also a powder sent by Mr, Heidemann, director 
of the Cologne-Rottwell works. This last is said to 


contain no glycerine, and to have as a characteristic 


very little action on the bore, the accuracy of fire 
from a German rifle not being materially altered 
after 10,000 rounds, 


PROPOSED STANDARD ANGLE-BAR SEC- 
TION: CARNEGIE STEEL CO. 

At the time when a committee of the American 
Society of Civil Engineers was considering the sub- 
ject of rail thought by some en- 
that the investigations might well have in- 
cluded the sections of spliced bars, and that a stand- 


sections, it was 


ifeers 


to be designed for use 
with the standard rail sections. Some time ago this 
matter was taken up by the Carnegie Steel Co., and 
the results of its work in this direction are explained 
in the following letter: 


ard angie-bar section ought 


Sirs It is a gratifying fact to note that although less 
than two years have elapsed since the Rail Committee 
of the American Society of Civil Engineers reported 
and recommended thelr “Standard Rail Section,’ 
many of onr leading railroads throughout the country 
have edopted the same. It will 


also no doubt inter- 





est you io know that the general design has so com- 
mended itself to us as manufacturers that for all 
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tion as a standard will naturally permit of its manu- 
facture in large quantities, and at reduced cost, thus 
enabling sales to be made at less price than for any 
particular individual design. 

We would esteem It a favor to have your views on 
this subject, and would like an expression of opinion 
on the design of splice bar submitted. It is altogether 
probable this question will come before the next an- 
nual meeting of the American Society of Civil Engi- 
neers, in January, 1895, and your co-operation towards 
establishing a “standard angle splice bar’’ is respect- 
fully solicited. Yours truly, John G. A. Leishman, 

Vice-Chairman Carnegie Steel Co. 

We show in the accompanying cut the standard 
splice for the SO-lb. rail. The sptices for rails of 
other weights have a section practically the same in 
form. The weights of the bars of the various sec- 
tions are given in the following table: 


Wt. of rail Wt. of bar Wt. of rail Wt. of bar 
per yd., per ft., per yd., per ft., 
Ibs, ibs. Ibs. ibs. 

3o ¢ 70 10.0 
th) 7 10.7 
4 SE) 1L.5 
Mw 85 12.4 
ao oO 13.5 
wm 9 14.7 
io 100 15.8 





The reinforcement of the upper and lower parts 
of the bar, so as to increase the bearing area and 
also increase the st:ffn. ss of the splice, is in line with 
the opinions several times expressed by us, but it is 
probable that the narrow lower flange will be ob- 
jected to by many engineers, especia!!y those who 
favor driving the spikes through holes, instead of 
notches in the flanges of the angle bars. Some of the 
principal roads, however, use very narrow flanges, 
and for the convenience of those who wish to eom- 
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PROPOSED STANDARD ANGLE-BAR SECTION: CARNEGIE STEEL CO. 


Nght section rails, 50 Ibs. and less in weight, we have 
the committee's suggestions, and are now 
manufacturing our small rails, viz., 16, 20, 25, 30, 35, 
49, 45 and 50 Ibs., exclusively on the basis and design 
recommended by the Society. 

The “standards” is such an important 
und vital large corporations, rail- 
ways, that any proper steps in this direction are prac- 
tically 


acopted 


subject of 
one to especially 
unassailable, as the accruing benetits are self- 
evident. It is to be regretted that sufficient time was 
‘ot allotted to the former Rail Committee to follow 
up tbeir admirable rail with a standard 
angle splice bar. Expressions of regret have reiched us 
from many quarters, indicating the necessity of such 
supplemental to tle American Society of 
Civil Engineers’ standard rail. 

rhe subject has, therefore, received 
thought and study at our hands, and in 
with several members of the former 


sections 


a bur as 


considerable 
connection 
Rail Committee, 
un angle splice bar has been designed which contains 
certain features commendable to the practical engi- 
neer, A set of prints, showing the design of this 
angle splice bar ,as applicable to standard rails 35 to 
100 Ibs. inclusive, is mailed you under separate cover. 

Already this bar has been approved and adopted by 
several of the leading railways, and we understand is 
giving entire satisfaction. The parallel sides of the 
web, coupled with the fact of having suflicient metal 
in both the head and base to overcome the liability 
of “bulging’’ from punching, is one of the principal 
features from an engineering and practical standpoint. 

From a commercial view, this bar also presents ad- 
vantages which should not be lost sight of. Its adop- 


pare the angle-bar sections now in use by different 
railways, we append a list of references to angle-bar 
standards, recently shown in these columns: 

Wide-flanged bars—Boston & Albany, R. R., April 
4, 1891; Fall Brook R. R., March 5, 1892; Quebec 
Central R. R., March 19, 1892; Canadian Pacific 
Ry. and Grand Trunk Ry., Jan. 19, 1893. Short- 
flanged bars—Baltimore & Ohio R. R., July 18, 
1891; New York Central R. R., April 2, 1892; 
Pennsylvania R. R., July 21, 1892; Chicago & 
Northwestern Ry., Sept. 7, 1895. 


COMPARATIVE MERITS OF VITRIFIED 
PIPE AND BRICK FOR LARGE SEWERS. 
The use of large size vitrified pipe, as a substitute 
for brick in the construction of sewers has been ex- 
tending rapidly of late years, and to meet an evi- 
dent demand manufacturers have been improving the 
quality and increasing the dimensious of pipe for 
this purpose, and at the same time reducing the cost. 
The use of vitrified pipe has been carefully investi- 
gated by the London Board of Health, among other 
authorities, and that body unhesitatingly declares in 
favor of it, as compared with brick sewers of similar 
diameter. The Board says that brick sewers are 
wasteful in construction and repairs, costly through 
inefficient efforts to keep them clean, and wasteful of 
the water supply in attempts to flush them. Pipe 
sewers, on the other hand, have smooth interiors 





permitting the maximum gradient and capacity of 
discharge, and can be more rap‘dly and cheaply laid, as 
cheap labor can be used, and can be made very tight. 
The vitrified material, properly proport.oned in thick- 
ness to the work to be performed, is also practically 
indestructible. These views few engineers wil] dis- 
pute, and the question practically settles down to 
one of comparative cost of the two materials. But 
in estimating this cost, lasting qualities and etti- 
ciency in conveying sewage to an outlet must be 
considered as well as the first expense of buying the 
material and laying the sewer. 

We recently ‘earned that the Blackmer & Post 
Pipe Co., of St. Louis, Mo., had sent cut a large 
number of inquiries asking the opinions of city en- 
gineers upon the comparative merits of the two k'nds 
of sewers, and we inquired as to the results of the 
investigation. In reply the firm sent us the original 
letters received from a large number of city en- 
gineers, and in looking them over we note many 
points of interest. 

In its circular letter the firm named asked the 
opinions of the parties addressed upon the compara 
tive durability, ease of laying, indestructible char 
acter, capacity of discharge and first cost of the 30- 
in. vitrified pipe and the 30-in. brick sewer. They 
quoted the 30-in. vitrified pipe at $1.35 per lin. ft., 
f. o. b. at the company’s works, and gave the fol- 
lowing average estimate of the cost of this pipe 
laid, but omitting cost of excavation and backtill- 
ing, as being the same for both kinds of sewers. 
Cost of pipe on cars at railway station, say, $1.65 
per lin. ft.; umoading and hauling to ditch, 5 cts. 
per ft.; laying pipe, 10 cts. per ft.; total laid, $1.80 
per lin, ft. 

Replies came, among others, from the city en- 
gineers of Lawrence, Mass.; Hot Springs, Ark.; 
Adrian, Lansing and Manistee, Mich.; Brainerd, 
Minn.; Cumberland, Md.; Salina, Kan.; Lafayette, 
Ind.; Manchester, N. H.; Warsaw and Little Falls, 
N. Y.; Salt Lake City, Utah; Memphis, Tenn.; Har- 
risburg, Titusville and Altoona, Pa. 

In no case among the various letters sent do we 
find any doubt expressed as to the superior merit of 
the vitrified pipe for the purpose intended. Com- 
parative cost was the chief point at issue. On this 
head, and on the same basis of omitting cost of ex- 
eavating and back-filling, the engineer of the Hot 
Springs Reservation wrote that the 30-in. brick 
sewer there cost $2.07 per lin. ft. At Lawrence, 
Mass., the cost of a two-ring brick sewer was placed 
at $2.50 per ft.; in Salt Lake City, a 30-in., two-ring 
brick sewer, plastered on the inside with \% in. of 
cement, costs $3 per ft.; and from Titusville, Pa., 
the estimate was $2.65 per ft. Mr. Niles Merri- 
weather, City Engineer of Memphis, wrote that they 
have lately been building culverts of 48-in. cast iron 
pipe, bought at a little less than $18 per ton. But 
for a 30-in. sewer he would certainly prefer the 
vitrified pipe to brick. 

One engineer particularly points out that, while 
the excavation and back-filling are left out in these 
comparative estimates, on the assumption that they 
are the same for each elass of sewer, the brick 
sewer really requires about doubie the amount of 
excavation necessary for a pipe sewer of the same 
inside diameter, on account of the room needed for 
the bricklayers. Several writers object that the cost 
of the necessary Y-connections would add consider- 
ably to the total cost of a sewer. To this objection 
the manufacturers reply that, at the present price of 
these 30-in. Y-branches, if placed at 25-ft. intervals, 
the cost of the whole sewer would be increased by 
an amount equal to 3 cts. per lin. ft. over the cost 
of plain straight pipe. 


THE DANGER OF TAPPING WATER-BEAR- 
ING SAND UNDER PRESSURE.* 

The town of Schneidenmuehl, in which the well re- 
ferred to is situated, lies in the Province of Posen. 
near the West Prussian boundary. In the autumn of 
1892 the sinking of the well was commenced, and in 
May of the next year had reached a depth of 258 ft. 
From 49 to 52 ft. of the upper layers were compara- 
tively firm; then a layer of sandy silt was struck, 
having a thickness of 180 ft. A current of water was 
used during the boring operations as long as the up- 

*From “Abstracts of Papers,’’ Institution of Civil 
Engineers, ‘ 








Dec. 20, 1894. 





ward pressure of the ground-water permitted. The 
tubes had a diameter of 4.72 ins, to a depth of 82 ft., 
when they were reduced to 3.15 ins. : 

On reaching a depth of 210 ft. a strong current of 
muddy water issued from the tube. Sinking was con- 
tinued, when at a depth of 236 fc. the flow from the 
tube ceased; but a strong jet of water, amounting to 
220 gallons per minute and containing 5 to 6% of solid 
matters In suspension, issued through the ground at 
the side of the tube. The cause of the hydrostatic 
pressure which ejected the water with such force 
is sought for in the geological formation underlying 
the town of Schneidenmuehl. This town lies in the 
valley of the River Kuedow, an affluent of the Netze, 
and is partially surrounded by hills composed of drift- 
sand, which offer little obstacle to the percolation of 
any rain-water falling upon them. Upon this sand, 
however, lies an impervious deposit composed of the 
more or less clayey sendiment left by the river, and 
this deposit appears to have resisted the pressure 
of the water until it was pierced during the sinking 
of the well. 

An endeavor was made to stop the flow of water 
by drawing the tubes, but this proved unsuccessful be- 
cause all solid matter which fell into the well from 
its sides was at once ejected with the water. Owing 
to the quantity of sand thrown out, considerible sub 
sidences of the surface took place, and the adjoining 
buildings were seriously damaged. Bags of sand and 
elay, stones, ete., were thrown into the well; but 
these were all swallowed up without staying the flow 
of water. An attempt was then made to dredge out a 
well or shaft round the tube, but, after eight days’ 
hard work, a depth of only 2 ft. was reached, owing to 
the quantity of sand driven up from below. It was next 
decided to drive down several tubes to the depth from 
which the water came, and this was done; but several 
of the tubes sank and were lost, so that tinally only ene 
tube remained, the minimum diameter of which was 
5.9 ins. On the 15th of June the groand sank suddenly 
to the extent of 4.26 ft., carrying with it part of the 
adjoining houses. After this the flow of water became 
less, and none reached the surface except through the 
tube. On the 21st of June tubes of gradually diminish- 
ing diameter were fixed upon the iain tube, when it 
was found that the water rose to a heizht of 65.6 ft. 
above the street level. By means of taps at different 
levels the water was gradually cut off, and cn the 22d 
of June it had altogether ceased to flow, and the danger 
to the town appeared to have been averted. 

On the 20th of September, however, the plug which 
closed the tube was removed, and ibe water again be- 
gan to flow, sometimes containing as mnecn as 20% fine 
sand. The water forced its way upwards outside the 
tube, and finally the tube and the whole superstructure 
of the well sank. The method devised to close the well 
was to heap as rapidly as possible suflicient earrn or 
sand upon the spot, so that the weight of the layer 
would counterbalance the upward thrust of the water. 
An area 69 ft. in diameter was cleared, and 
tubes were carefully filled with fine sand. The earth 
and sand which had previous!y been brought to the 
spot were thrown in at the rate of 1.962 «u. yd. per 
minute until a conical mound was formed 4.56 ft. high 
and 69 ft. in diameter at its base. This :uethod proved 
successful, and the issue of water from the bore hole 
has now ceased. 


the six 


GOVERNMENT DRY DOCKS 
UNITED STATES. 


In a paper dealing with the experience gained 
with the new steel ships of the Navy, presented at 
the recent meeting of the Society of Naval Archi- 
tects and Marine Engineers, Mr. Philip Hichborn, 
Chief Naval Constructor, stated that nothing has 
been more clearly brought out by experience with 
these vessels than the fact that ample docking facil- 
ities are absolutely necessary if the ships are to be 
kept in efficient condition. The docks we now 
possess at the navy yards and stations are barely 
adequate to the peace needs of our present avy, 
and in time of war we should be very seriously 
embarrassed. The accompanying table gives the 
dimensions of the government docks. Into the pres- 
ent completed docks our four most powerful battle- 
ships, the “Indiana,” “Massachusetts,” “Oregon” 
and “Iowa,” cannot enter without being lightened 
considerably. Fortunately the Port Royal dock, 
which is larger, is very near completion and should 
soon be ready for service. No private dock in the 
United States will take them, and, in fact, the 
Halifax graving dock will be the only dock in either 
North or South America, except the three ¢overn- 
ment docks umder construction, which will accom- 
modate our largest vessels. 
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Dimensions of U. S. Government Dry Docks 
Diff. bet. h 
Ht.of Dpth sill w.at ord 
sillabv. at h.w.,. spg.and 
Location of dock. Extreme Length, Breadth,bot. of ordinary neap Remarks. 
length. bottom. entrance. dock. spg.tides. tides 
: ° ft ft. ft. ft. 
toston, Mass . ) 60.0 2.0 25.0 3.5 Granite dock 
Brooklyn, N. Y. 3 66.0 20 oO es es 
“ 66 6s s 85.0 oo Oo Simpson dock. 
— —S " 6 adaes 7 105.2 ye OD Under construction Wood. 
League Island, Pa... s 85.0 2.2 Simpson dock 
Norfolk, Va. 302.8 Hoo 2.0 Granite dock 
” a he NOOO 450.8 85.0 2.2 Simpson dock ‘ 
Port Royal, S.C... 106.0 450.0 97.0 2.0 26.0 2.5 Under construction. Wood 
Port Orchard, Wash 650.0 618.5 92.7 2.3 30.0 ee + ee 
Mare Island, Cal 513.0 459.0 70.0 15 27.5 10 Granite dock 
Agitation for the removal of grade-crossings has be CONSTRUCTION NEWS 
gun in Newark, N. J. There are said to be 500 pas 
senger and 117 freight trains passing through the city 
daily, and crossing accidents are frequent. The Penn : 
: ' t Ss. 
sylvania R. R. is said to be favorably disposed to the RAILWAY 
improvement. East of Chicago—Existing Roads 
Plans and estimates for a double-track cantilever BALTIMORE & OHIO--.G. B. Hazlehurst, Supt. 
ae : : io ; Motive Power, Baitimeore, Md., is preparing pians tor 
bridge to rep!ace the Grand Trunk suspension bridge a large freight yard and exteosive suops at Cumber 
over the gorge be ow Niagara Falls are being prepared land, Md., vut we are informed that the only work 
by Mr. L. L. Buck, M. Am. Soc. C. EL The present contemplated at present is a freignt yard treported 
: a ‘ . > us to lave track room for 3.000 cars) and a #4stall 
bridge is inadequate for the traffic and if the cost is not 


too great, it is proposed to replace it with a cantilever 


A tunnel, 2.5 m., or 8.2 ft., in diameter, has recently 


been driven under the Seine, at Clichy, Paris, by Mr. 
J. Berlier, upon the method known by his name, The 
tunnel is 1,518.6 ft. long, and is 49.2 ft. below the sur 


face of the river. The itself is made of cast 
iron segments, coated inside and out with cement, and 


it was driven by means of a shield 4 ft. long 


tunnel 


, provided 
with a cutting edge and pushed forward by five hy 


draulic jacks. The tunnel was built in narrow rings 
bolted together after the shield had advanced about 
20 ins. The small space left outside the rings was 


filled with cement, injected through holes left in the 
and under a from 3 to 4 at 
mospheres. A progress of 8 ft. in 24 hours was some 
times made. This tunnel was driven on a 
7 mm. per meter, and after describing a 
100 m. radius rose upward to the left 
river with a grade of SO mm. per meter. 
rial penetrated mud, 


segments pressure of 
grade of 
curve of 
bank of the 
The mate 
running flints and 
conglomerates, some of which was blown up by dyna 
mite. Much water had to be dealt with and 
pressed air was used. The purpose of the tunnel is 
to take the sewage, now discharging into the Seine at 
Clichy, across that river and to the new sewage farm 
at Acheres, authorized by the French government in 
April, 1889. Mr. Berlier the his own 
risk, and was successful. At the late official inaugura- 


was sand, 


con 


drove tunnel at 


tion of the tunnel he was made a Chevalier of the 
Legion of Honor; Assistant Engineer Alain-Amiot 
was decorated with “palms” of the Academy, and 


medals were distributed among the workmen. 


The Naval Hydrographic Office, at Washington, 
reports that the Morgan Line steamer ‘El Sol’ was re- 
cently struck by lightning on her way to New York. 
The effect of the stroke on the pilot house compass was 
to reverse the the north end pointing south. 
The bridge compass, 10 ft. further aft, showed a 
change of from 4 to 8 points, and the other compasses 
showed very considerable change. On reaching New 
York the compasses were all readjusted, but there was 
considerable deviation again on the return voyage, 
showing that the effect of the lightning stroke was not 
permanent. 


needle 


Aluminum is better adapted than magnesium, cad 
mium or zine for marking upon glass. M. Charles Mar- 
got, who has been investigating this feature of these 
metals, says that the trace is formed by strongly ad- 
herent metallic particles, and in the case of aluminum 
the design is made more apparent by breathing upon 
the glass, and thus forming a condensed vapor. The 
giuss should be perfectly clean, and when this is the 
case, the traced lines cannot be removed by washing. 
This property of alumintm seems to depend upon the 
composition of the surface to be marked. A plainly 
apyperent mark is obtained on all silicates: but alumi- 
nem will not mark simple bodies, and especially not 
the dinmond. M. Margot suggests the aluminun point 
as a simple means of distinguishing between the dia 
mend and all manufactured or natural silicates, 


An electric railway, 4,000 miles long and touching 
every county seat in Ohio, is apparently seriously pro- 
posed by Mr. Martin Dodge, of the Ohio State Legisla- 
ture. He bases his proposition upon the late report of 
the Ohio State Road Commission favoring the construc- 
tion of electric lines. Mr. Dodge estimates the cost of 
his project at $20,000,000, half to be paid by the State 
and half by the several counties, based on the number 
of miles within the county limits. He says nothing as 
to the management of this colossal public work, nor 
who is to pay its operating expenses. 
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BENTON 
spoudent writes Us 
tio of this railway 
construction is how 
eXtends trot 
Ind., and 
to Dayton 


Wilh stuall machine and blacksmith shops 
HARBOR & Sot 
that the 
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PHEASTERN.--A 
capital for the 
been secured and 
in progress in Michigan, 
Benton Marvor, Mich., to Seuth Bend, 
thence througn Nappanee and Huntington 
and Cincimuau. W. W. Graves is chiet en 


corre 
coustruc 

that the 
‘The line 


gineer in Charge of the work The road is expected 
to be finished next summer. J. M. Caulfield, South 
Bend, lnd., is interested. 

BOSTON & MAINE.-—It is stated that the New 
Hampshire legislature will be asked for a charter for 
an extension of the Manchester & Keene road from 
Greenneid to Manchester. 

CANADIAN SUBSIDIES.-Press reports state that 
the foliowing Is the tist of the raiiways subsidized 
this yeur by the Provincial legislature Quebee & 
Lake St. Joun, S4SV,Jo5; Baie des Cuaieurs, Si0v, 180; 
Montreal & Western, Sso.000; Ottawa & Gatinenu Val 
ley, $42,500; Canada-Atiantic, S¢ tan; Moutford Coto 
hization, $44,200; Oxford Mountain, $215; Lothiawre 
& Megaitic, >6.,0S5; United Counties, $57,042; Phil 


lipsburg Quarrier Junction, 325,120; Quebec 
Ottawa & Uccidental, S46,000. 
ULSTER & DELAWAKE.-—At 
of the stockholders at 
mittee 


Montreal, 


the annual 
Kingston, N. Y¥., Dec. 4 a com 
Was appoited to report a plan for an exten 
sion from Ronuout to Kingston Point, to give the road 
direct connection with the Albany day 


meeting 


iihe steamers. 


Projects and Surveys. 


AMSTERDAM, JOHNSTOWN & 
A correspondent writes us that 
railway extending from Akin, a 


GLOVERSVILLE 
this will be a steam 
Siuall town 24% miles 


west of Amsterdam, N. Y., to Johnstown and Glovers 
Vilie, 14 nities, ‘the finai survey has been completed 
und part of the right of way secured. ‘The necessury 


cupital for the construction has been obtained and the 
coutract for building the road will be awardea 
next spring. I’res., David A. Wells, Johnstown 
Ch, Kugr., Samuel Moak, Amsterdam, N. Y. 
CENTRAL MICHIGAN. 
Jerry Boyuton, Grand 


early 


N.Y 


Press reports state that 
Kupids, Mich., the promoter of 
this ratiway, is securing considerable ala along the 
route of the proposed road, which is projected from 
Grand Haven, Mich., by way of Grand Kapids, Gui 
Luke, Battle Creek and Coldwater to Lima, O. Mr. 
boynton was president of the Grand River Ry. Co., 
Which partially built a road from Grand Haven to 
Grand apids a few years ago. It is stated that the 
new road will be buiit under the name of the Grand 
River K. R. & Transportation Co, 

HAMILTON RADIAL.—The network of electric 
steam railways proposed by this company was noted 
in our issue of Nov. 24. Press reports state that the 
contract for buiiding the main tine from Niagara 
Fails to Shaw Station, on the main line of the Cana 
dian Pacine, has been awarded to Bracey Bros., Chi 


cago, who are building the Toronto, Hamilton & Buf 
falo. The contract calls for the completion of the 
line from Hamiiton, Ont., to Grimsby, 15 miles, by 
Jan. 15, and to St. Catharines by Feb, 15, 185. Over 
suv men will be put to work immediately. In the 
meanwhile the Niagara Central & St. Catharines, be 


tween St. Catharines and Niagara Fails, will be placed 
in lirst-class condition. The tadial company has de 
cided to build to Staw Station instead of Guelph 
Junction, as at first proposed. The company has aiso 
moditied its request of the city of Hamuiiton for a 
bonus of 3400, to one of Sav0,u00), The Canadian 
Pacitie is said to be back of the scheme. 
PITTSBURG, BRADY'S BEND & LAKE ERIE. 

incorporated in lDennsyivania, Dee. 18, to build a 
railway from Brady's tend to butler, 20 miles; capt 


tal stock, $600,000; Tres., Joseph Pool, New York: 
directors, Isaac Hough, David &. Erwin, Albert BE. 
Peterson, Richard H. Boy, Vhiladeiphia; Fred W 


Scheffmeyer and Haywood R. Pool, New York. 


Southern—Existing Roads. 


CHARLESTON, CLENDENIN & SUTTON.—This 
company has issued $5,000,000 in bonds to extend the 
line from its present terminus to Sutton, W. Va., and 
it is reported that bids for the construction are now 
being received by John H. Drake, Charleston, W. Va. 

‘lay county, W. Va., recently voted to subscribe 
$25,000 to the capital stock of this company. 

ELLAVILLE, WESTLAKE & JENNINGS.—This 
railway has been opened for traffic from Hilaville*to 


Westlake, Fla., a distance of 11 miles. Gen. Man.. E 
E. West, Ellaville, Fla. ———— 
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LOULISVILLE & NASHVILLE,.--A_ press report 
-tates that the Guif Transit Co., of Pensacola, Fla., is 


being organized by M: H. Smith, Pres. L. & N., H. W. 
Bruce and W. H. Reynolds, of Louisville, Ky., to in- 
crease the export and import business of this company. 


MACON, DUBLIN & SAVANNAH.—D. B, Dunn, Ch. 
Engr., Macon, Ga., writes us that a line has been run 
for the proposed extension from Dublin, Ga., to Sa- 
vannah, 113 miles, and the estimates for construction 
submitted to the management. Pres., G. bB. Shaw, 
Chicago. 

MOSS POINT & PASCAGOULA.—G. H. 
Pres, Moss Point, Miss., writes us that this railway 
will be completed ready for operation by Lee. 20 be- 
tween Moss Point and Scranton, 4 miles, afid to Pas- 
miles, within 30 days. The rogd connects 
Louisville & Nashville at SerAnton. Ch. 
Clark, Moss Point, Miss, j 


SUWANNEE RIVER... Surveys have beén made for 
an extension of this railway south of Hudson-on-the 
Suwannee to Cedar Keys, Fla. Gen. Supt., Jas. Veit, 
Jacksonville, Mla. 

Projects und Surveys. 

VYLANTIC, FLORIDA & GULF.—This| company 
has been organized in Florida to build a railway from 
Rockledge, on the east coast, in a westerly direction to 
artow, Fla., a distance of about 200 miles. Cassius 
«. Smith. Viee-Pres., is reported as on his way to 
Kissimimne Fla., where headquarters will be established. 
to go over the route mapped out by the engineers. 
Mr. Smith has been until recently assistant to the 
manager of the Rio Grande Western Ry., at 
it is reported that the line will be under con 


Houze, 


engoula, 2 
with the 
Kngr., W. J 





yeneral 


Denver, vi 
struction between Kockledge and Kissimmee at an 
early date. The Florida Engineering & Construction 


«o. is reported to be intere sted, 





BIG LAUREL & PANTHER CREEK.—The incor 
porators of this company met at Selius Grove, Pa., 
Dec, 13, and elected directors, The company was In- 
corporated Sept. 18 to build a railway between the 
mouth of the Cherry River and mouth of Panther 
Creek, W. Va. Pres., W. J. Goetner, Selius Grove, 
Pa.: Vice-Pres. and Treas., John L. Miller, Sunbury, 


Pa.; Secy., J. M. Boyer, Selius Grove, Pa. 


CRAIGSVILLE & CAMDEN 'TRAM-ROAD.—Incor 
porated in West Virginia, Dee, 15, to build a tram- 
road between Camden-on-Gauley and Litthe Union 


Chureh, W. Va.; capital stock, $100,000, commencing 
with $38,200; Incorporators, Geo. H. Alderson, Enon, 
W. Va.: A. J. Arbogast, Craigsville, W. Va.; W. D 
Huff, Persinger, W. Va.; A. D. Williams and O. F. 
Williams, Reaver Falls, W. Va., and others; principal 
office, Craigsville, W. Va. 


SAVANNALL RY. & TERMINAL.—Bids are being 


received by this company, according to reports, for 
building three miles of railway. Address Savannah, 
Gia 


LINE.—Press reports from Sturgis, 
Ky., state tha . ©, Garrett, Chicago, and Pres. Hop- 
kins, of the St. Louls Construction Co., are examining 
the route for a railway to run from the Rock Springs 
coal fields, eight miles from Sturgis, through that city, 
and thence across the Ohio River to Caseyville and 
Cypress Junction, Il. A similar road was projected in 


STURGIS BELT 
tL 


the summer by the Sturgis Belt Line Ry. Co. Supt., 
John H. Mullin, 

SUGAR CREEK, PACK’S BRANCH & PAINT 
CREEK.—The incorporation of this company was 


noted In our issue of Noy. 29. E. Smith, Alderson, W. 
Va., one of the incorporators, states that the road will 
be 43 miles in length, but that the necessary capital 
for the construction is not vet all secured. 
Northwest—Existing Roads. 

DULUTH, RED WING & SOUTHERN.—Wnu.. Dar 
forth, Ch. Engr., Red Wing, Minn., writes us in re- 
gard to the reported steps for resuming work on this 
railway that no work has been done during the year 
on new construction and that no definite arrangements 
have been made for the future. The road is projected 


from Duluth to Stonx City, 428 miles, and is com 
pleted between Red Wing and Zumbrota, Minn., 25 
miles, The next construction will probably be to com 
plete the road to Duluth 

GREEN BAY, WINONA & ST. PAUL --It is re- 
ported that a branch will soon be built from Seandi- 


navia to Waupaca, Wis. 

MINNEAPOLIS & ST. LOUIS.—Press reports state 
that surveyors of this company are at work between 
New Ulm and Mankato, Minn., and it is thought that 


this means an extension through to a junction with 
the Watertown division of the M. & St. L. 
MITCHELL & MeCLURE.—The Duluth “Tribune” 


states that Mitchell & MeClure have commenced work 
on their logging railway to connect with the Northern 
Pacitie at Barker, and that about eight miles of track 
will be laid this winter. 

ST. LOUIS & EASTERN.—It is reported that the 
contractors who ure building an extension of this rail- 


way from Marine, Til, to Alhambra expect to com- 
plete the work early next year. 

SOUTH ST. PAUL BELT.--A correspondent writes 
us that this company has now under contract and 
partly constructed a litfe of railway from St. Paul 


Park, connecting with the C., M. & St. P. and C., B. 
& N. Rys. at that place, to the St. Paul union stock- 
yards on the other side of the Mississippi River at 
South St. Paul. This road is four miles long, ineclud- 
ing the bridge over the Mississippi River. The grad- 
ing of the east approach is being done by F. N. Truax, 
of St. Paul Park, and the grading on the west side 
of river by A. S. Weymouth & Co., South St. Paul. 
Charles Stone, of St. Paul, is contractor for sub- 
structure of Mississippi River bridge, which is nearly 
completed. The Pittsburg Bridge Co. has the contract 
for the steel superstructure, and shipments have al- 
ready been begun. The road will be open for opera- 
tion by April 1. Chas. F. Loweth, St. Paul, is the 
chief engineer 
Projects and Surveys. 

EASTERN NEBRASKA & GULF.—Press_ reports 
state that the officers of this company, which se- 
cured a right of way across the Winnebago reserva- 
tion in Nebraska at the last session of congress, an- 
nounce that they have completed arrangements for 
the construction of the first section of the road. 40 
miles in length, across the reservation southwest of 
Sioux City, Ia. Work will be commenced at once, 


ENGINEERING NEWS. 


and the first sectiou will be in operation by the spring. 
the company was incorporated nearly a year agu. Ch. 
Engr., k. W. Kimball, Austin, Minn.; Gen. Man., W. 
C. McNamara, Sioux City, la.; Pres., A. W. Swanitz, 
New York. 

ELM CREEK, SPRING CREEK & SALT RIVER.— 
Organized at Udell City, S. Vak., to buiid a railway, 
the construction of which it is claimed will be com- 
inenced very soon; capital stock, $300,000; incorpora- 
tors, bred Schuler, W. M. Thom and Sam Odell. 

ILLINOIS COAL.—Incorporated in Lllingis to build 
a railway trom Danville through the counties of Ver- 
milion, iroquois, Kankakee, Will and Cook to Chi- 
cago, with branches to Danville and Joliet; capital 
stock, $1,000,000; incorporators, Benjamin ( rawiord, 
John Beard, John G. Holden, Louis Piatt and Chas. 
A. Pera, ali of Danviile, Lil. 

PADUCAH, HARRISBURG & CHICAGU,—Steps 
ure being taken to secure aid for the construction o1 
this projected railway from Paducah, Ky., north 
through iilinois. dres., J. H. Hildreth, Chicago; Si 
mon 8. Barber, Eddyville, LiL, is also interested. 

PRENTICE, ANTIGO & EASTERN.—Several coun- 
ties in Wisconsin have voted aid to this raliway ani 
it is reported that the construction will be cosi- 
enced ut un eariy date, ‘bhe road will connect witu 
the Soo and Wisconsin Central lines at Prentice and 
extend through Merril to Antigo and thence east to 
sole place lu Green Bay. Pres., S. Heineman; dSecy., 
Ht. H. Fuster, both of Merrill, Wis. 

sT. LOULS, PERRY & CHICAGO.—Organized in 
Illinois tu build a railway from Pittsfield, by way of 
Aiton, to St. Louis; incorporators, G. W. Witham, Lb. 
i. Mall, Perry, 1i.; L. W. MeManon, Griggsvilie, i1.; 
©. di. olin, Mitton, LL; J. M. Piper, auu others of 
st. Louis. Surveys have been commenced, accoraing 
to reports. 

SHEBOYGAN, ST. PAUL & CENTRAL.—A_ press 
report from Sheboygan, Wis., state that Glann «& 
ack, of Toledo, U., who have the contract for the 
building of the Sheboygan, St. Paul & Central R. K., 
have sublet the same to the &,. ©, Crowley Construc- 
tion Co., of Chicago, and work on the road is ea- 
pected to be commenced soon. 

WISCONSIN.—The Milwaukee ‘‘Sentinel’’ = states 
that there is a prospect that Cambridge, Wis., wii 
have a railway ime vy April 1, L8¥o, Lo be built on 


the grade which was made in ISst. At that Ume a 
company Was formed which graded the roadbed for 


“a tine crom the main line of the Chicago & North- 
western at London, a distance of three wiles, to the 
village, but tue work of construction was stopped by an 
injunction, A new company has been formed con- 
sisung of Ole Bilstad, Wh. A, Olson and J. H. Town- 
send, of Cambridge; Ole Wigdale, ot Fort Atkinson, 
and ©, Olson, of Stoughton, Lhey are now negotiat- 
ing with Northwestern company to loan the iron, in 
Wuich case they Wil at ouce proceed to equip the 
roud and have trains runuing vetore April Ll next. 
Secy. and Treas., H. A. Oison; Pres., VUle Bilstad, 
botu of Cambridge, Wis. 
Southwest—Existing Roads. 
CHOCTAW, OKLAHOMA & GULF.—The following 
is a corrected list of the subcontracts awarded by 
Geo. S. Good & Oo., South McAlester, Ind. T., for the 
122 miles of work between that city and Oklahoma 
City, as noted in our issue of Dec. 6: 
East from Oklahoma City. 
Sections lto 6, J. W. Powell, Council Grove, Okla. 
= 7 * 12, John A. O'Keefe, Chicago, IIL. 
13 * 32, Ware, Maney & Co., Sedaiia, Mo. 
33 °° 42, St. Joseph (Mo.) Construction Co. 
43 °° 47, A. Fk. Burke, Chicago, IIL 
is ** SU, TT. S. McCoy, Wichita, Kan. 
51 & 52, Ware, Maney & Co., Sedalia, Kan. 
West from South McAlester. 
Sections 11 & 12, J. H. Barrett, San Antonio, Tex. 
- 15 ** 14, Conelly & Doyie, St. Lonis, Mo. 
1», .. H. Hansen, San Antonio, Tex. 
16, .. W. H. Corder, Burnett, Sex. 
1, to 19, Dowling & McGunnigie, St. Louis. 
zuw 21, J. E. Collins, Mot Springs, Ark. 
22 .. Ward & KEhiiott, So. McAlester, Ind. 
23,  .. Wim. O'Connor, St. Louis, Mo. 
w44& 25, Ferguson Cont g Co., Evansville, Ind. 
26, .. Pat. Rail, South McAiester, Ind. IT. 
27, .. Jas. Crowley, Kansas City, Mo. 
bu & 31, J. H. Howard, Springtiela, Ark. 
32 to 3, Joseph Meehan, Round Pond, Okla. 
37 40, A. J. Yawger & Co., Bucyrus, O. 
41 “ 43, A. W. Scott, Kansas City, Mo. 
44 ° 53, Ferguson Contract’g Co., tvansville. 
Masonry: West from South McAlester. 


Sections 11 to 16, Gleason & Donohue, So. McAlester. 
” 17 ** 19, McNerney Bro., Carthage, Mo. 
2u ** 22, bBrofft & Cleland, So. mcAlester. 
23" zi, Jas. Crowley, Kansas City, Mo. 
= 25 * 31, N. Gosney & Co., St. Louis, Mo. 

LA PORTE, HOUSTON & NORTHERN.--It is 
Stated that application will be made to the legislaturg 
to pass a special bill permitting the consolidation ot 
the La Porte, Houston & Northern and the North Gal- 
veston, Houston & Kansas City railways, and to 
change the name to the Galveston, La Porte & Houston 
RK. Kk. Fovr miles of the La Porte, Houston & North- 
ern have been regraded since the present owners took 
charge, and track is being laid from the present ter- 
minus of the road to La Porte, which place will be 
reached in January. A preliminary survey is also be- 
ing made from La Porte to North Galveston, and on 


that survey the line of the road will be definitely 
located, 


MISSOURI, KANSAS & TEXAS.—A press report from 
San Antonio, Tex., states that this company has com- 
pleted all arrangements for the early construction of 
the extension from San Mareos to San Antonio, 50 
miles, as shown by the filing of an amendment to its 
charter, providing for the building of the extension. 
The tinal survey of the line has been completed and 
the necessary grading outfits will soon arrive. 


Projects and Surveys. 


DALLAS TERMINAL & UNION DEPOT.—Incor- 
porated in Texas to build a terminal railway at Dallas; 
capital stock, $500,000; incorporators, W. ©. O’Conner, 
J. C. O'Conner, W. O'Conner, Barnet Gibbs, Phillip 
Sanger and others. The proposed work is estimated to 





cost $700,000, and efforts are being made to secure a 
cash bonus of $37,000, The company has been granted 
authority by the railroad commission to issue $500,000 
in bonds. It is reported that the Cotton Belt will build 
a 12 mile extension into the city, and the Rock Island, 
the Fort Worth & Denver and other roads will also 
— to the city as soon as the terminal railway is 
bullt. 


GALVESTON & GREAT NORTHERN,—Incorpor- 
ated in Texas to build a railway from Galveston to 
Denison; capital stock, $1,000,000; incorporators, Ed- 
ward Roemer, New York; P. J. Doherty, R. C. Shear- 
man, Geo. Braun, Sam Starr and others, of Denison, 
Tex. The citizens of Denison are reported as to give 
the company a cash bonus of $50,000, together with 
the graded right of way from Bonham to Denisou: 
also right of way through Denison to Red River, witi 
terminal facilities, etc., in Denison. The road is pro 
ga to extend from Galveston, Tex., to Niobrara, 
Neb., and was noted in our issues of Nov. 22 and 24 
Pres. Roemer is reported as stating that the construc 
tion will soon be commenced at Galveston. 

KANSAS CITY, OKLAHOMA & SOUTHERN. 
Robt. Martin, Pres., has returned from England 
where he has been for about six months arranging fo: 
the construction of this railway, and is reported «as 
stating that over $1,500,000 of stock has already been 


sold and that the construction will be commenced 
about April 1, 
LITTLE ROCK & PACIFIC.—Gov. W. M. Fist 


back, Pres., writes us that this railway is projected 
from Little Rock, through Dardanelle and Paris t. 
Fort Smith, with a branch to Wister Junction, Ind 
T., a total distance of 230 miles. Nothing definit: 
has yet been decided as to the construction, but the 


cities and towns through which the road will pas- 
are considering propositions. 
OKLAHOMA CENTRAL.—L. F. Hoops, Parker 


Okla., writes us that this company will purchase ties 
and steel and build its road without awarding grad 
ing contracts. The route is from Arkansas City, Kan. 
to Eagle Pass, Tex., and from Hunnewell, Kan., }) 
way of Parker, Okla., to Texarkana, Tex., a tota 
projected length of 1,000 miles. The line has been 
located from Hunnewell to Parker and some grading 
done. Condemning right of way will be commence: 
this week. The capital for the construction has been 
mostly secured, and the company will pay as it goes 
It is expected that the line from Hunnewell, Kan 
to Parker, Okla., will be completed by July 1, 1805 
Pres., H. Stout, Parker, Okla.; Ch. Engr., Geo. H 
3rett, New Ponea, Okla. 

RAYNE & CHURCH POINT.—A company bas bee 
organized at Rayne, La., to build a railway to Church 
Point; capital stock, $250,000; Pres., Hampton Story 
Vice-Pres., Homer Barrousse; Secy., Emile Dabova! 
Jr.; Treas., R. C. Webb; Engr., Welman Bradford 
It is stated that the preliminary survey will be made 
at once. 


RIO GRANDE NORTHERN.—The San Carlos Con 
struction Co. was incorporated last week to build thi- 
railway, according to the reports; capital stock, $150 
000, of which $75,000 is paid in; Pres., Frederick 
Gwinner, Allegheny, Pa.; Vice-Pres., A. Johnston 
Treas., John P. Ober; Secy., A. 8. Straub; Gen. Man., I 
Gwinner, Jr.; other directors include C, L. Straub, T. F 
Straub and J. M. Forse, Pittsburg, Pa., and Augustin: 
Beckert, Allegheny, Pa. This railway will extend from 
Chispa, Tex., on the Southern Pacific, to the Sa: 
Carios coal fields, 26 miles. G. L. Marshall, Ch. Engr 
El Paso, Tex., is now making the final surveys, and 
it is stated that the construction will be commence: 
early next month. 


Rocky Mt. and Pacific—Existing Roads. 


SAN PETE VALLEY.—A correspondent writes u- 
as follows: This narrow gage railway was built in 
1882 from Nephi, Utah, to Wales, Utah, 25 miles 
The coal mines at Wales were mostly abandoned in 
1884, and the track was torn up for 5 miles back tv 
Draper Junction, and from there laid to Moroni. 
23%, miles from Nephi. The road was completed to 
Chester in 1884, 27 miles from Nephi. In 1893 it was 
completed to Manti, 42 miles from Nephi. The com 
pany, in July, 1894, opened some excellent coal mines 
at Morrison, some 8 miles beyond Manti, completing 
the road to there in September, and as it could make 
no traffic agreement for tracks to Salt Lake City, i’ 
natural market, it resolved to extend its own line 
there, making it broad gage. The road from Moroni 
to Manti is over an easy country, so no new location 
will have to be made to broaden the gage. The exte 
sion from Manti to’ Morrison was located with « 
view to the same. From Moroni to Nephi only a po 
tion of the old line can be used. Surveys were beg: 
on Noy. 8 for the extension to Salt Lake City, begin 
ing at Moroni. O. Young, of Salt Lake City, is 
chief engineer and has a party of 13 men at work 
The maximum grade of the old line from Moroni, on 
the east side of the divide, between San Pete and Sal' 
Creek valleys, is 1.58%, maximum curve 6°. The 
distance ty summit is 13% miles, and the elevation v/ 
same 6,300 ft. above sea level. From the summit 
down to Nephi is 10% miles, with a descent of 1,155 
ft. The cperated line on this side of the summit, in 
the Salt Creek Canon, has a maximum grade of 3.7 
with puch of it 3% and 3.25%. The alignment is ex 
cellent, the road following the bottom of the canon al! 
the way. The preliminary survey for the new line has 
a maximeum pe of 2.3%, and it is thought that ¥° to 
10° will be the maximum curve. The line is run on + 
supported grade of 2.3% for most of the distance in 
the canon, and also outside of the same along the 
slope of the foot-hills northeast of Nephi until headed 
to the northwest, when 1% is the maximum. The 
town of Nephi will be on a spur or Y from the main 
line, it being necessary to keep the line on the foot 
hills to limit the grade; besides which, Nephi is too far 
scuth to be cn a ia line to Salt Lake City. In 
the csnon the line is developed as much as possible 
with the maximum curve kept in view, to get down 
the steeper parts of the descent. About two-thirds of 
it there ts hill-side work. North of the canon 4° to 
6° will be the maximum curve, and 1% the maximum 
gtade, The line, on Dec. 6, was completed to the San- 
taquin hill, 4 miles south of Sautaquin, in Utah county. 
The new line on east side of the summit down to 
Moron! will have maximum grade of 1.4%, and maxi- 
mum curve of 4° to 6°. The extxension from Manti to 
Morrison is essentially a coal road for the last three 
miles, and has a maximum grade of 44%, and maxi- 
mum curves of 12°and 15° for this portion. 





Dec. 20, 1894. 


UNION PACIFIC, DENVER & GULF.—Press re 
ports from Trinidad, Colo., state that the construc- 
tion of extensive shops in that city will be com- 
menced this week by this company. , 


Projects and Surveys. 


COLUMBIA RIVER & ASTORIA.—Later informa- 
tion has contirmed the press report published in our 
issue of Dee. 6 stating that A. B. Hammond had 
signed a contract to construct this railway from 
Astoria to a connection with the Northern Pacific at 
or near Gobel, Ore., 60 miles. The contract was 
signed by A. B. Hammond and E. L. Bonner, of 
Missoula, Mont., and the construction is to be com- 
menced by April 1. 

SUMMIT MINERAL.—A. G. Lombard, Ch. Engr. 
and Gen. Man., Helena, Mont., writes us that sur- 
veys have been made and 90% of the right of way 
secured for this railway. The route is from Rimini, 


Mont., to the Ontario mines, 20 miles. A five-year 
contract has been made with the principal mining 
companies, the contract with one company alone 


amounting to $40,000 for freight tariff! per year. Con- 
tracts for building the road will probably be awarded 
uext year. Pres., Cornelius Hedges. 
Foreign. 

SYRIA-OTTOMAN.—The contract for this railway 
was awarded about a year ago to Huss, Townsend & 
o., Rookery Bldg., Chicago. The railway is being 
built by English capitalists, and will extend from 
Acre and Haifa to Damascus, a distance of about 
150 miles. The first section of the line, which crosses 
the Jordan, has been completed and the construction 
has been suspended until next summer. The steel 
rails used on the road were purchased in England, 
the ties came from Norway, the engineers are Amer- 
ican and English, and A. T. Wilcox, Chicago, is su 
perintendent of the construction. The fellahs of the 
country, Arabs, Jews, Maronites and Druses, are eui- 
ployed as laborers, the men receiving 30 cts. a day 
and the women 15 cts. Geo. M. Huss, who has just 
returned to Chicago, is reported as stating that the 
natives are unable to use anything but their wooden 
sticks to loosen the earth, which is then scraped 
with hoes into baskets and conveyed on their heads. 
The syndicate that is building the road labored 20 
years before it could get a concession from the Sultan 
io build it, and this concéssion requires, among other 
things, that every person connected with the project 


shall wear the national headdress, a fez, while in 
Palestine. 

STREET AND ELECTRIC RAILWAYS. 
PORTLAND, ME.—Press reports state that the 


legisiature will be asked for a charter for an elec- 
tre railway to ron from Portland along the Cape 
shore for 15 miles in a southeasterly and southwest- 
erly direction. The petitioners are F, Coleman Boyd, 
New Haven, Conn.; J. 8S. Winslow, J. H. Boyd and A. 
R. Boyd. 

SKOWHEGAN, ME.—The Skowhegan, Madison & 
Athens St. Ry. & Power Co. has been organized tv 
Intild an electric railway from this town to Hayden 
Lake, with branches to Madison, East Madison and 
Athens, a distance of 19 miles. The selectmen have 
called an election to vote on the question of granting 


a franchise. J. P. Oak, T. H. Anderson atid J. W. 
Gould are interested. 
SPRINGFIELD, VT.—H. B. Holmes writes us that 


a charter has been granted for a street railway but 
no organization has yet been effected. 


STOWE, VT.—C. L. McMahon writes us that sur- 
veys have been made for the Mount Manstield Elec- 
tric R. R, line from Stowe to Waterbury, a distance 
of 10 miles, and a charter granted by the legislature. 
The capital stock has not yet all been subscribed. 
The contracts for the construction will be awarded 
early in the spring. 


WARE, MASS.-—F. 8. Coolidge, Pres. Gardner Elec- 
tric Ry. Co., has been looking over a proposed route 
with a view to building an electric railway to connect 
this place with Gilbertville and Warrens. The Gil- 
bert Mfg. Co. is encouraging the project. 


NEWINGTON, CONN.—The Central Ry. & Electric 
Co. has petitioned for permission to extend its line to 
Hartford. Secy:, C. 8. Landers. 


BINGHAMTON, N. Y.—J. B. Landfield, Pres. Bing- 
hamton, Lestershire & Union R. R. Co., writes us 
that nothing will be done before spring in regard to 
the proposed six-mile extension to Union. 


BUFFALO, N. Y.—The “Commercial’’ states that 
arrangements are being made to incorporate a com- 
pany with $100,000 of capital stock to build an electric 
railway from Fort Erie, Ont., to Port Colborne, Ont., 
taking in all the immediate resorts on the lake shore. 
Men from Buffalo, Toronto and these towns are inter- 
ested in the project. 


ISLIP, N. Y.—The Cross Island Trolley R. R. Co. 
has been granted a franchise by the town board for 
its proposed railway from Long Island Sound to the 
ocean, probably from Northport to Brentwood, Islip, 
Bay Shore and Babylon. 

NEWTOWN, N. Y.—The Brooklyn, 
Bowery Bay Ry. Co. has beep granted a franchise 
to construct an electric raiiway from Greenpoint, 
L. L, to the Lutheran Cemetery ‘and Bowery Bay, a 
distance of 10 miles. Work will begin as’ soon as 
possible. Pres., Al. Combes, Newtown, L. I.; Ch. 
Engr., E. B. Gallaher, 253 Broadway, N. Y. Mr. Gal- 
laher is also chief engineer of the Peekskill State 
Camp & Mohegan R. R., now under construction. 

NEW YORK, N. Y.—The aldermen have granted a 
franchise to the 42d St., Manhattanville & St. Nicho- 
las R. R. Co. to build a horse car line on West 86th 
St. from the Boulevard to Central Park. 

_NYACK, N. Y.—J. H. Browning, Pres. Northern 
New Jersey R. R. Co., is interested in a project to 
build an electric railway from the station of the 
Northern road to the Hook mountain. 


OGDENSBURG, N. Y.—The Ogdensburg St. Ry. Co. 

— oi aheondeeen aa preparatory to eaulpping the 
city. e compan rates 

of road. Gen. Man., H. B. tom. — 


OSWEGO, N. Y.—It is reported that the Oswego St. 

= ale ae to aot — ewe of its 
. g an at e 

to extend the line to Minetto. a oe 


Newtown & 
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FORT LEE, N. J.—The Bergen County Traction Co 
has been incorporated with a capital stock of $500,000, 
commencing with $35,000; incorporators, Leon Abbett, 
Hoboken; John A. Dempsey, New York, and Charles 
F. Colladay, Philadelphia. 

RAHWAY, N. J.—The Rahway St. Ry. Co. has been 
granted a franchise to equip its line with electricity, 
the work to be completed in six months. 

SEA ISLE CITY, N. J.—Press reports state that 
the council has passed. on first reading an ordinance 
granting to Philadelphia capitalists a franchise for a 
water-works plant.: The same capitalists will also 
build a tro#ley road the length of the island. 

PHILADELPHIA, PA.—Plans are being prepared 
by the chief engineer of the Philadelphia Traction Co. 
for equipping its Market St. line with electricity, the 
cable system being used at present. It is proposed 
also to extend the line this winter to Spring Garden 


“and Wallace Sts. Vice-Pres., Geo. D. Widener. The 
Fairmount Park Transportation Ce. has been incor 
porated to construct a railway in Fairmount Park; 


capital stock, $2,000,000, commencing with $10,000; in 


corporators, J. B. Veddle, Woodbury, N. J.; J. b 
Yarrow and R. F. Bower, Philadeiphia 

PITTSBURG, PA.—Plans have been completed for 
the construction of the Second Ave. St. Ry. Press re 
ports state that the main line will extend frou: Mur 


ket St. to McKeesport, by way of Glenwood, Watson 
town and Lravosburg, a distance of l0', miles, with 
another main line from Market St. to Turtle Creek, by 
way of Glenwood, Ruskin, Braddock, Brinton and East 
Pittsburg. A branch will cross the river to Homestead 
and furnish a local service, and a second branch will 
run on the south side of the river from Homestead to 
the city line. The latter will be ultimately continued 
to the center of the city, according to reports. Pres 
J. D. Callery. The directors of the Castle Shannon 
hk. R., a narrow gage steam line six miles in length, 
have decided to convert this line into an electric road 
The change from steam to electricity was agreed upon 
to checkmate the projectors of a new line to parallel 


the Castle Shannon road. The road will be a double 
track line of standard gage. New cars will be added 
and 15 new stations built. The superintendent has 


been directed to advertise for bids for reconstructing 
the road. 

WEST CHESTER, PA.—Press reports state that J 
J. Patterson, Lancaster, Pres. Lancaster & Philadcetl- 
phia Electric Ry. Co., says that work is to be com 
menced on the line between West Chester and Phila 
delphia in a few days. He also states that a branch 
line will be built running through Marshaliton, Union 
ville, Kennett Square, Toughkenamon and Avondale 
to Oxford. 

ANNAPOLIS, MD.--The contract for constructing 
the Annapolis, Bay Ridge & Brighton Beach Electric 
Ky. has been awarded to Henry Yewell Bready, suce- 
cessor to Smith & Bready, Fayette and North Sts., 
Baltimore. The construction will begin Jan. 1. Ali 
communications for electric equipments, track mate- 
rials, power house machinery, ete., should be ad 
dressed to the contractor. 


BALTIMORE, MD.--Frank H. Sivan, Ch. Engr. City 


& Suburban Ry. Co., 512 Equitable Bldg., writes us 
that 50 miles of the 75 miles of electric system pro 
jected by this company have been completed. Next 


year the Sparrows Point extension of six miles is to 


be constructed and the Catonsville horse railway, 15 
miles long, will be equipped with electricity. It is 
proposed to extend the Catonville line to Ellicott 


City, a distance of four miles. Pres., Nelson Perin. 
The contract for the electrical equipment for the belt 
tunnel has been awarded to the saryiend Steel Co., at 
about $80,000, according to local papers. 
BALTIMORE, MD.—A correspondent writes us that 
the Baltimore, Severn Park & Annapolis Electric Ry. 
Oo. has been incorporated by Thomas ©. Musgrove, 
Philadelphia; H. Y. Bready, D. 8S. Collect, Benj. F. 
Simons and G. H. White, Baltimore. Baker & Boehme 
are the attorneys. Henry Yewe!l Bready, Gen. Man. 
and Ch. Engr., Chesapeake Bank Bidg., will have 
charge of the construction work. The line will be 
single track, and will be about 25 miles in length. 
The power house will be at Severn Park and will con 
tain six generators of 500 HP. each. The survey will 
begin Dee. 20 and the construction commence in the 
spring. There will be 1,250 octangular poles, dressed 
and painted with two coats of oil paint, and to be not 
less than 10 ins. in diameter at the small end. The 
track to be used will be section No. 91 of the Penn 
sylvania Steel Co.'s, weighing SO Ibs. per yd. 
WASHINGTON, Db. C.-The Columbia R. R. and the 
Washington & Georgetown R. R., both cable railways, 
have applied for franchises for extensions. 
NATCHEZ, MISS.—The Natchez Electrie St. Ry. 
Co. has been formed with a capital stock of $100,000, 
with privilege of increasing it to $250,000, 
MANSFIELD, O.—It is reported that a company will 
soon be incorporated to build an electric railway from 
this place to Ganges, Rome, Shenandoah, Savannah 
and Wellington, where it will connect with the Cleve 
land, Cincinnati, Chicago & St. Louis Ry. N. EB. Har 
rout, Ashland; T. Y. MeCray and Nelson Ozier are 
interested. 
MOUNT VERNON, 0.—The commissioners of Knox 
county have granted a franchise to the Mount Vernon 
& Walmonding Ry. Co. The proposed railway will 
be 20 miles in length. 


WARREN, 0.—C. F. Clapp, Pres. Mahoning Valley 
Electrie Ry. Co., writes us that a franchise has been 
granted this company for a line from Niles to Youngs- 
town, a distance of 7144 miles. Capital has been sub- 
scribed but no contracts have yet been awarded. The 
line is to be completed by July 1. 


ANDERSON, IND.—Press reports state that the di- 
rectors of the new Gas Belt Electric Ry., which is to 
run from Indianapolis to Marion, by way of Anderson, 
Alexandria and other gas belt cities, have located the 
two power houses at Jonesboro and Anderson. They 
are to be big concerns, and each will furnish power 
for 40 miles of the line. C. E. Loss & Co., Chicago, 
are said to have the contract for building the entire 
road. 

COLUMBUS, IND.—-Press reports state that John S. 
Crump, who owns and operitss seven miles o% ele-- 
trie street railway in this city, has purchased the Sey- 
mour St. Ry. and the dummy line to Rockford. He 
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will at once tear up the track and move the rails aud 
ties te this city, to extend the lines of his home plant 

TERRE HAUTE, IND.—The People’s Electric Ry 

Co. has been incorporated with a capital stock of 
$100,000; directors, A. J. Crawford, Edwin Ellis and 
R. G. Jenckes. 
CHICAGO, ILL.—The Chicago & Worth St. Ry. Co 
has been incorporated to construct an electric rall- 
way in South Chicago and suburban towns in that 
vicinity. Press reports state that the cars are to be 
titted with a lately invented storage battery. It 
likely that ground will be broken in about a month 
Capital stock, $2,000,000; incorporators, W. W. Beatty 
J. H. Smith and M. Skinner. 

WATSEKA, ILL.—Col. A. A. Spitzer, Richmond, 
Va., is interested in a projected electric rathway be 
tween this place and Onarga, by way of Crescent City 

DETROIT, MICH.-—-The Detroit Ry. Co. has 
incorporated with a capital stock of $1,000,000) Incor 
porators, Green Pack, Albert Pack, H. A. Everett 
and C. W. Wason. Right of way is being secured 
for an electric railway from this city to Birmingham 
Pontiac and Orchard Lake, and other places in Oak 
land county. A franchise Las been obtamed in Bloom 
feld township and a similar application Is pending tn 
Royal Oak township. BE. W. Voigt, Detroit; S. W 
Smith, Pontiac, and J. A. Randali, Detroit, forming 
the Voeigt-Randall syndicate, are at the of the 
project 

ROYAL OAK 
tions have been 


is 


been 





head 


MICH ress reports state that 
presented to the council by Messrs 
Hendrie, Baker and Baldwin, representing one com 
pany, and by Messrs. Randall, Smith and Voigt, repre 
senting another, for an electric street railway franchise 


peti 


While the sentiment of the board is strongly in favor 
of having one of the companies build a road, it: has 
not yet been decided which company will have that 
privilege. It will be acted upon at the next meeting 
of the council. 

WAUKESHA, WIS.-—-William Vowrie, Engr. Wau 
kesha Beach Electric Ry. Co., weites us that the work 
of ballasting the road has commenced, ¢ E. Loss « 
Co., Chicago, having the contract. 


IOWA CITY, IA.—It is reported that this city is 
ready to pay a bonus of $5,000 to any company that 
will construct an electric railway in the city Ad 
dress the Improvement Committee, 

MASON CITY, LA.--S. C. Sale writes us that be 
action has yet been asked on the part of the council 
for the construction of a proposed electric raliway 


A charter was granted to a company some time age, 
but by non-compliance it was forfeited. 

WYMORE, NEB.—Alex. Stewart, Pres. Wymore & 
Blue Springs Transit Co., writes us that the Wymore 
& Blue Springs Transit Co., noted Dec. 6 as incorpo 


rated, is a reorganization of the Wymore & Blue 
Springs Ry. Co. 
CARTHAGE, MO.—Press reports state that D. R 


Powell, St. Louis, has bought at trustee's sale the Jop 
lin Eleetric Ry., for $35,000, for the Carthage, Webb 
City, Joplin & Galena Ry. Co. The road purchased 
was bonded for $150,000, held by the Union Trust Co 
which was represented at the sale by Judge George A 
Madill. It is believed the new compan will at once 
extend the road to Galena, Kan., and connect with the 
road soon to be built from Carthage to Carterville and 
Webb City. 

SANTA ANA, CAL.—The Orange county chamber of 
commerce has appointed H. A. Peabody and Il'rank Ely 
to present a petition to the trustees to grant a further 
extension of time to the Santa Ana & Westminster 
Ky. Co. for constructing its line through the city 

QUEBEC, QUE.—The railway committee has passed 
the Hull Eleetrie Co.'s bill for building an electric rail 
way in Ottawa county. 

OTTAWA, ONT.-—It is reported that the Kingston & 
Ottawa Ry. Co. is considering the question to equip 
its proposed line with electricity. Pres., CC. F. Gilder 
sleeve, Kingston. 

BRIDGES. 
N. Y¥.—The supervisors of Cayuga and 
counties are considering plans for construct 
ing several new bridges, including one to replace the 
old free bridge that now connects the two counties. 

BUFFALO, N. Y. 


AUBURN, 
Seneca 


The board of public works has 
been directed to advertise for bids for a new iron 
bridge and abutments on Michigan St. M. S. Hubbell, 


Cy. Clk. 

COATESVILLE, PA.—It is reported that the Penn 
syivania RK. R. intends to build a new bridge 
this place, 100 ft. south of the present structure. 
. Worth & Bros. wanted the site for cheir 
works, and will contest the matter. 

PHILADELPHIA, PA.—Bids are asked by the 
Pennsylvania R. R. Co. until Dee. 28 for the masonry 
work for the new bridge across the Delaware 
The contract for piling has been awarded. 

SCRANTON, PA.—Joseph P. Phillips, 
writes us that the following bids were 


Co. at 
W 
tube 


River 


Cy. Engr., 
received Dec. 


13 for the construction of the superstructure of the 
Roaring Brook bridge, (1) being the bid for asphalt 
floor, and (2) for wood floor: 
x 2 

Union Bridge Co., Athens, Pa........$109,818 $80,749 
Groton Bridge Co., Groton, N. Y...... 9552 66,085 
Variety Iron Works, Cleveland, O.... 110,221 77.720 
King Bridge Co., Cleveland, 0..... 109,500 75,400 





Pennsylvania Steel Co., Steelton, 


‘ 89,475 61,950 
Passaic Roll. Mill Co., Paterson, N 


J. 108.730 79'170 





Wrought Iron Bridge Co., Canton, O.. 95.600 70.200 
Edgemoor B. Co., Wilmington, Del... 93.950 66.600 
Youngstown B. Co., Youngstown, O.. 100,000 72.918 
Chicago Bridge & I. Co., Chicago, Ill.. 97.500 67.000 
Massillon Bridge Co., Massillon, 0. . 102,570 71,022 
Nelson & Buchanan, Chambersb’g, Pa. 110,000 76,000 
New Jersey 8. & I. Co., Trenton, N. J. 115.631 78.234 
Penn Bridge Co., Beaver Falls, Pa... 98,000 71.000 
Horseheads RB. Co., Horseheads, N.Y. 100.575 88.900 
Phoenix Bridge Co., Phoenixville, Pa. 87,345 64,600 


MERIDIAN, MISS.—Bids are asked until Jan. 7 fer 
constructing a bridge across Toomsaba Creek on the 
Marion and Livingstone road. B. V. White, Clk. 


CIRCLEVILLE, 0.—Bids are asked until Dee. 28 for 


the erection of an iron truss bridge, single an of 
~ ft. and 18-ft. roadway. T. Morris, County 
ndr. 
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MARIETTA, O.—The railway company proposes to 
include a footwalk in rebuilding the bridge across the 
Muskingum Kiver at an additional cost of $3,000, ac- 
coiding to reports. 

TOLBDO, O.—Bids are asked until Jan. 7 for con- 
struci.ng a bridge, consisting of stone substructure and 
au tron or steel superstructure across Swan Creek, at 
Perry St. L. P. Harris, Oy. Clk. 

CHICAGO, ILL.—The drainage board has voted to 
build a bridge over the canal on a read to Lockport 
upon the petition of residents of Will county. 

SUPERIOR, WIS.—The council is considering an or- 
dinance to construct four bridges across the tracks 
of the Eastern Ry. Co. of Minnesota. 

sT. PAUL, MINN.—The aldermen have voted to 
take immediate steps for the building of a new bridge 
on Como Ave., estimated to cost about $50,000. The 
street is lov ft. wide. 

DES MOINES, IA.—Frank Pelton, Cy. Engr., writes 
that he is preparing plans for an iron briage, 100-ft. 
span and stone abutments. Bids will probably be 
opened in January. 

YANKTON, 8S. DAK.—E. D. Palmer, Cy. Engr., 
writes us thata plan has been submitted by the Mis- 
sourl Valley Briage Co., Leavenworth, Kan., for cun- 
structing a bridge across the Missouri Kiver at this 
place. ‘here is no doubt about the bridge being built 
next year. Arrangements for the necessary funds are 
pow being made, It will not be expeusive work, as it 
is but littke more than 3U Lt, to solid bottom. 


FORT WASHAKIE, WYO.—It is reported that a 
bridge to cost about $3,000 will be built across the 
Wind River, north of this place. 


LBAVENWORTH, KAN.—Bids are asked until Jan. 7 
fie consiructing six county bridges. J. W. Nilhaus, 
Oounty Clk, 

JDEFEFB_KSON, MO.—The directors of the bridge com- 
pany are considering a proposition of A. J. ‘Mutlock, 
res. Missouri Valiey Briagge Co., Leavenworth, Kan., 
for the construction of a low drawbridge instead of the 
proposed tugh bridge across the M.ssvurl Kiver at this 
place, Hfforts are to be made to secure a charter for 
such a bridge, so it can be constructed next year. 

GALVDSDON, TEX.-—Vress reports state that the 
plans for the new bridge over the bay are being pre- 
pared by the engineer and will be submitted to a board 
of local engineers in a short time for approval. ‘The 
piers are to be of stone. There are to be two tracks 
und the material is to be of the most substantial char- 
acter, The idea of the projectors is to build an ap- 
proach to the city over which trains can be run with 
perfect safety at a speed of 30 miles an hour, 


WATHR-WORKS. 


BAR HARBOR, ME.-—-The contract for laying the 
pipe for the extension of the works has been awarded 
to Franklin A, Snow, Boston, according to reports. 

PORTLAND, ME.—The Municipal Water-Works Co. 
has been incorporated to manufaccure water-works sup- 
plies and to own works in Oumberland county; capital 
stock, $200,000, of which $125 is paid in; Pres., T. 
(. Woodbury, Portland; Treas., E. H. York, Portland. 

BOSTON, MASS.—The state board of health has been 
investigating a supply for the metropo.itan district, 
which includes some 26 cities and towns within a ra- 
dius of 10 miles from this city. It is reported that as 
a result of over a year's investigation, the Nashua 
River will be recommended as a source of supply and 
a reservoir about seven miles long will be provided just 
above the town of Clinton. An aqueduct nine miles long 
would connect this with the present Sudbury supply 
and the present daily supply of 9,000,000 gallons would 
be increased to 638,000,000; estimated cost, $17,400,000, 

GROTON, MASS.—A. H. Torrey, Town Olk., writes 
us that Milo H. Shattuck, Dr. J. G. Park and F. F. 
Woods have been appointed to secure surveys and esti- 
mates and to report at the April meeting. 

MILLERS FALLS, MASS.—John A. Taggart, A. P. 
Cary and Samuel Sawyer, appointed some time ago by 
the citizens of Montague and Erving, have petitioned 
for a charter for the Millers Falls Water Supply Dis- 
trict, with authority to put in works and to issue 
$20,000 in bonds. 

NBWTON, MASS.-—The aldermen have authorized the 
water board to purchase pipe and castings to cost $17,- 
000, 

NORTH ATTLEBORO, MASS.—The commissioners 
have petitioned for authority to take a supp_y from Ten 
Mile River, as recommended in the report of Percy M. 
Slake. ‘The estimated cost of this supply is $28,300 and 
of laying mains in Plainville $21,408. 


PEABODY, MASS.—The board of trade is agitating 
the question of an additional supply, which was an- 
thorized several years ago. J. B. Thomas is interested. 

WOROBPSTBR, MASS.—F. A. McClure, Cy. Engr.. 
writes us that no plans have yet been made for the 
proposed new supply. 

ALBANY, N. Y.—The water committee has adopted 
plans for the fowndations for the second pump; esti 
mated cost, $15,000. 

ALFRED, N. Y.—The “Sun urges that steps be 
taken to secure works. 

CALEDONIA, N. Y.--F. A. Christie, Cy. Clk., writes 
us that nothing has been done toward works except 
an effort to secure a water supply of suitable quality 
and sutlicient quantity. 

CANASERAGO, N. Y.—It is reported that a com- 
pany is considering the question of putting in gravity 
works in this village, and that the residents are much 
in favor of the project. 

CORNWALL, N. Y.—The trustees have authorized 
I). E. Pope to secure estimates for works. 

FORESTVILLE, N. Y.—It is reported that the right 
of way is being secured for laying mains and that 
$18,000 In bonds will soon be issued. W. H. Parsons. 
Olk. 

NIAGARA FALLS, N. Y.—The Niagara Falls Water- 
Works Co. is considering plans for a filter plant to 
purify its entire supply. ‘his company supplies the 
southern part of the city. 

MONROE, N. Y.—Contracts for works have been 
awarded as follows: Pipe, valves and hydrants, to R. 
D. Wood & Co., at $14,303; meter, Neptune Meter Co., 
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$550; labor, ete., E. B. Kay, Bellwood, Pa., $11,213. 
‘The bids are published under Contract Prices. Enugr., 
Alexander Potter, New York. 

MONTGOMERY, N. Y.—W. L. McKinney, Clk., 
Writes us Luat a meeting of the citizens has been called 
for Dee. 22 to discuss the question of works. 

PORT CHESTER, N. Y.—The question of municipal 
works is reported as being agitated, supply to be 
from artesian weils. 

SCHENECTADY, N. Y.—The aldermen are consider- 
ing the question of the proposed new supply from wells 
24 wules distant. The suppiy would be pumped to a 
reservoir; estimated cost, 3214,000. 

WAPPINGER’S FALLS, N. Y.—The sickness in the 
Village recently is attributed to bad water and drain- 
age, according to reports, and the question of water- 
works is again being discussed. ° 

CLAYTON, N. J.—It is stated that the proposed 
works will be built in the spring. 

SEA ISLE CITY, N. J.—The council has passed on 
first reading an ordinance granting a franchise to 
Phiadeiphia parties. 

VAILESBURG, N. J.—The question of a water sup- 
ply is expected to be seitled at a meeting next month. 


LEBANON, PA.—Bilis providing for a supply from 
the Swatara have passed frst ieading in the com- 
mon council, 

OLL CLLY, PA.—A. M. Breckinridge, Clk., writes us 
that nothimg hus been dove tor Lew pumps furtber 
than for tue council to authorize the water board tu 
auvertise lor bids. The high-service steel tanks are 
ailwost Completed, and when this service is completed 
Saustweloriy ullention will be given to new pumps, for 
Which the money is bow in the treasury. 

QUAKERTOWN, PA.—The committee recently ap- 
pointed to investigate the plans for a supply is con- 
sidering a proposed supply from Bleam’s dam, three 
miles distant. A. H. Kittelman, Chn. 

ROCK WOOD, VA.—N. 8S. Werner, Clk., writes us that 
the borough will put in works next spring, provided the 
cost does not exceed the amount for which bonds can 
be issued; supply from mountain spring; population, 
SO. 

BALTIMORE, MD.—Bids will soon be asked for 
a supply of 12 to 2-in. pipe, and possibly some 20 and 
3U-in. pipe, according to reports. Wm. L. Kenly, Ch. 
kengr. 


WINSTON, N. C.—J. O. Magruder, Cy. Engr., writes 
us that the proposed extensions wiil Cost $44,0UU. 
Two new 6500,uU0u-gallon Smith & Vaile pumps, two 
5U-HP. Watertown boilers and a 500,000-gallon War- 
ren filter have been bought and about hve miles of 
mains will be laid and the reservoir improved; no 
contracts will be awarded, 

WAYNESVILLBE, N. C.—It is reported probable that 
the legislature will be petitioned for authority to put 
in works. 

EUFAULA, ALA.—The legislature has been peti- 
tioned for authority to buy and operate works and 
gas and electric light plants. 

ELBBRTON, GA.—It is stated that the new council 
will favor an immediate issue of bonds for works and 
electric lights. 

ROCKWOOD, TENN.—It is stated that works will 
be constructed. ©, F. Steinwehr, Cy. Recdr. 


HOPKINSVILLE, KY.—It is stated that the coun- 
cil has accepted the proposition of Jesse W. Starr, 
New York, noted last week, and that a site for a res- 
ervoir has been purchased, The plant will inchide a 
stand-pipe 110 ft. high and a filter plant. 

ASHLAND, O.—J. B. Strawn, Salem, is preparing 
plans for works. 

CLEVELAND, O.—The following bids were received 
for constructing the 450 ft. of 8-ft. tunnel, noted in our 
issue of Noy. 22: Philip, Byell & Boepple, $22,092; C. 
H. & KE. H. Kuntz, $29,000; John Gill & Sons, $17,777; 
Hela & Lehman, $13,300; Waterson & Clague, $34,390; 
John Mahon, $17,800; W. P. Gaune, $17,762; F. W. 
Dennert, $19,344; McCarty, Seager, Cook & Read, 
$22,720; Shailer-Schniglau Co., Chicago, $14,990; A. 
Onderdonk & Co., $17,250; Edward Cowley, $17,238; 
W. R. Hannon & Co., $22,900; John Garry, $16,481; 
bD. & G. Griere, $8,700. 


DALTON, O.—W. C. Scott, Clk., writes us that a 
system of some kind will be put in. The town was 
scorched Sept. 10 and the citizens mean business; popu- 
lation, 700. W. H. Houghton, Ohn. Com. 


ANGOLA, IND.—The contract for works has been 
awarded to Henry Marrigold, Lima, O., at $11,937, ac- 
cording to reports. 

OORYDON, IND.—W. H. Keller has been granted a 
franchise and will put in works, according to reports. 

MADISON, LIND.—Bids are asked until Jan. 1 for a 
2,000,000-gallon pumping engine, the contractor to re- 
move the old pump and make all necessary connections. 
Address the water-works trustees. 

SOUTH BEND, IND.—The trustees have reported to 
the council that a new pumping station in the western 
part of the city is a necessity, and that it should be in 
working order by May 1. The question of a supp_y from 
we.ls to be bored along the river at the foot of Mich- 
‘gan St. is being considered. 

ALTON, TLL.—Plans and specifications are being pre- 
pared for a new filter, 

BEMENT, LLL.—The contract for works has been 
awarded to Fairbanks, Morse & Co., Chieago, at $12,- 
‘OO, according to press reports. 

GARBONDALE, ILL.—The water-works ordinance has 
been passed by the council and it is stated that works 
will probably be put in immediately. 


DUQUOIN, ILL.—The council is reported to have 
voted to engage an engineer from Buffalo, N. Y., to 
submit estimates for works. 

KNOXVILLE, ILL.—Press reports state that this 
place will soon have works. 

MOUNT PULASKI, ILL.—H. B. Capps, Cy. Clk., 
writes us that at an election Dec. 11 the citizens voted 
to issue $9,000 in bonds for works. This will make a 
start and will be added to each year until the city has 
a complete system. No other steps have been taken; 
supply from wells; population, 2,000. 
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QUINCY, ILL,.—Hiram Phillips, Consult. Eng 

Lous, Mo., has been engaged by the city cou 
prepare pians and specificanonus for a complete s 
of water-works for this city. The p.ans will « 
two 5,00U,0uU-galon compound duplex cond 
pumps, a titer pliant, and about 60 muies of ma.. 
w.ll cost abuur $400,000, The pians and spec.ti 
will be on tiie about Feb. 1, and bids for we « 
tion w.ll be asked for within a short time the: 
W. E. Kendall, Chn, Com, 

DBHUROLT, MICH.—The water board is reported 
to purchase 5,700 tons of pipe. 

FLUSHING, MIOH.—Works and an electr’ 
plant are estimated to cost $25,000, according to | 
put A. E. Kansom, Oy. O.k., wrote us recen 
no contract will be awarded until spring. 

MAUSTON, WIS.—Bids will probably be aske: 
for constructing works. A supply has been x 
from a wel. HH. C. Strong, Chn. Com. 

DUNLAP, IA.—Bids are being received by the 
for pipe and other materials aud it is though: tL 
works will be constructed by the city instead of |}, 
tract, as at first proposed. Dhe question of stand 
has not been decided. 

LISBON, LA.—The contracts for the stand-pipe { 
new works haus been awarded to Crellin & Loveil, | 
and Contractors, Des Moines. 

LUGAN. 1A.--The committee has reported th. 
city can issue but $4,956 of additional bonds, au) 
as this amount wou.d not be sufficient to coustru 
works, it will be better to improve the old wo xs 
which have already cost the city $12,000. Jo \ 
Berry, Ohn. Com. 

MAROUS, LA.—Benj. Radcliffe, Secy. Marcus \ 
Works Association, writes us that about 13 hyd 
are wanted. ‘The pipe is purchased and party 
A tower will be added in the spring. 

SLOUX CITY, LA.—The Sioux City Water Supp!) 
is reported about ready to advertise for bids tu 
structing the Morning Side works. 

WHITTHMORD, 1LA.—It is reported {that this » 
will soon have works. 

MINNEOTA, MINN.—S. T.  Gilbertgon, Vi 
Recdr.. writes us it is expected that the/citizeus \ 
vcte on the question of works this winter; populat 
Joo. \ 

MONTEVIDEO, MINN.—John O. Anderson, Revd 
writes us that nothing will be done until next spring 
for works. 

LEBANON, KAN.—Horace Winegar, Cy. Clk., \ s 
us that the city has voted to issue $2,000 in bonds 
ircreasing the supply. ‘The present system consisis 
of c.sterns which are filed by wind-mill power; 
lation, 600, 

TECUMSEH, NEB.—The comunissioners are repo 
as considering plans for a supply from the Ne 
River, as the present supply from wells is inadequua:. 

CHILLICOTHE, MO.—It is stated that $10,000 | 
$12,000 will be spent in improving the plant of tii 
Chillicothe Water & Light Co. Van R, Caldwell, k 
ceiver, 

INDEPENDENCE, MO.—The Cook Well Co., Si 
Leuis, has been awarded the contract to furnish te 
6-in. wells for the new supply. 

RICHMOND, MO.—W. T. Shoop, Chn. Com., writes 
us that bids will be received until Jan. 1 for the pr 
posed franchise, after which it will be submitted to 
vote of the citizens for approval. The city will won 
tract for 50 fire hydrants; population, 3,000. 

ST. LOUIS, MO.—Bids are asked by the board of 
public improvements until Dec. 28 for eight water 
tube boilers to replace the old boilers at) pumping 
station No. 1, Bissell’s Point. The work will cosi 
$65,000 to $70,000, 

WAVERLY, MO.—-An election was called for D 
18 to ascertain the wishes of the people on the ques 
tion of works. No bonds were to be voted upon. 


MOODY, TEX.—The Moody Artesian Well Co. 
voted to procure a charter and to receive propositiv! 
for putting in works. A well has been suuk. 

WACO, TEX.—The Bell Water Oo. has been petitioned 
to erect an additional stand-pipe to hold 150,000 gallons 

LOUISVILLE, COLO.—W. W. MeNeff, Clk., writes 
us _— the works will probably be completed this 
week. 


ILWACO, WASH.—H. H. Cory, Cy. Cik., writes us 
that there has been some talk about a new supply, 
but that nothing further has been done. 


ASTORIA, ORE.—Bids are asked until Jan. 10 for 
constructing works, as stated in our advertising © 
umns, and also for the purchase of $200,000 in 3U-yeu! 
o> water bonds. H. G. Van Dusen, Clk. Comn. 

BAKER CITY, ORE.—Wm. H. Packwood, Sr., Cy 
Clk., writes us that no vote has been taken or ordered 
on the proposed bonding of the city for $65,000 to 
procure a new water supply. 

MEADFORD, ONT.—Bids are asked until Dec. 2 
for the construction of works, each bidder to tumiish 
his own plans and to deposit a check for $5,000. Geo 
A. Albery, Town Clk. 


SUDBURY, ONT.—Bids are asked until Dee. 29 f 
the purchase of $30,000 in water-works bonds. Art)! 
Ferris, Town Clk. 

WINNIPDG, MAN.—The latest project for a pu 
water supply is reported as a scheme for a_cond 
60 miles in length to the Winnipeg River. ©. E. ¢ 
ter is the engineer in charge of the construction ©! 
the water company’s plant. H. W. Ruttan, Cy. Poe! 


IRRIGATION. 


O'NEILL, NEB.—Press reports state that work 
progressing not on the securing of water ris 
for the irrigation ditch of the Nebraska River Irr- 
tion & Power Co,, and the surveyors are about to ! 
gin work on the permanent survey, as now practics 
nothing is in the way of the ditch being construct: 

NEW COMPANIES.—Fair View Land & Water ‘ 
Loveland, Colo.; $20,000; to build canals and re~ 
voirs; George Mitchell, Frank Harrison. 

Lyons Irrigating Canal & Water Power Co., I ms 
Creek Precinct, Deuel county, Neb.; $4,500; ©. | 
Dolson, J. H. McHatton, J. H. Duffin; for addresses 
write to K. A. McCall, County Clk., Big Spring, Ne’. 

Columbian Colonization Co., Springfield, Ill.; $4," 


popu 
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000; to irrigate and colonize a large tract of govern- 
ment land north of San Bernardino mountains in San 
Bernardino county, Cal.; J. W.. Wilson, Howard & 
Wilson Pub. Co.; H. P. Sweet, Los Angeles, Cal.; J. 
G. Foster, London, Eng. ; 
“San Benito Irrigation Co., San Francisco, Cal.; $500,- 
v0; commenced with $206,000; to build ditches, pipe 
lines and water-works; C. H. Walker, N. H. Eastland, 
Ww. T. Halliday, Oakland; H. W. Westphal, Leander 
Shores, San Francisco. 


SEWERS. 


NORWAY, ME.—The question of constructing a sys- 
tem and improving the streets is being discussed. 

BELMONT, MASS.—The citizens have voted to con- 
struct a sewer at Hills Crossing and to issue bonds 
for that purpose.——-E. A. W. Hammatt, Engr., 5 
Pemberton Square, Boston, has prepared plans for 
24 miles of 15 to 10-in. pipe sewers, estimated to 
cost $24,000, W. L. Chenery, Town Clk. 

BOSTON, MeSS.—The city engineer has furnished es- 
timates for making surveys and plans for draining the 
Charles River watershed, in West Roxbury. The dis- 
trict comprises that part of West Roxbury which drains 
naturally into the Charles River. The total cost, in- 
eluding 51,239 ft. of sewer, from Central Ave. to Weld 
St.: 4.200 ft. (Germantown branch); land damages; en- 
gineering and contingencies, and 114% miles of street 
sewers, would be $634,712. 

SEA CLIFF, N. Y.—The improvement association 
has appointed a committee, consisting of D. W. Par- 
dee, C. 8. Chellborg, F. C. Cole and B. H. Speed, to 
confer with an engineer with a view to making plans 
for a system. 

NEWARK, N. J.—A meeting of the board of public 
works and board of health is to be held soon to dis- 
cuss the question of constructing sewers in about 
75 miles of streets. The city has 197 miles of streets, 
125 miles of which have sewers. 

DU BOIS, PA.—The council has voted to issue $7,500 
of 5% bonds for sewer purposes, 

DUNMORRB, PA —Gordon & Co., Scranton, have 
been awarded the contract for constructing a sewer in 
Ward 6 at $1.50 per ft. 

GEORGETOWN, D. ©. 
sewers in Tenleytown is being iscussed. 

OPELIKA, ALA.—The legislature is to be peti- 
tioned for authority to issue $25,000 in bonds for sewets, 
according to reports. 

KNOXVILLE, TENN.—W. E. Moses, Recdr., North 
Knoxville, writes us that a preliminary survey and 
estimate has been completed for a system in 
North Knoxville and will be submitted to the com- 
mission at once and by it reported to the council as 
soon as practicable. Engr., W. B. Crenshan, Knoxville. 

ADA, O.—The contract for the Ada county sewer 
has been awarded to Thos. 8. W ight, Defiance, at 
$6,850; engineer’s estimate, $7,720. The sewer will be 
11.770 ft. in length, of which 5,280 ft. is a 24+in. pipe 
outfall, average cut, 74 ft. The work is to be com- 
pleted Jan 10. Engr., W. K. Myers. 

GALLIPOLIS, O.—S. M. Gray, Providence, R. ies 
has been engaged to prepare plans for a system. 

YOUNGSTOWN, 0O.—The council is discussing a 
proposition for building a sewer in Oak St., estimated 
to cost $15,000, to give work to the unemployed. 

DES PLAINES, ILL.—The council has passed an 
ordinance for a 36-in. brick outlet sewer in Miner St. 


MACOMB, ILL.—A committee has been appointed to 
confer with the commissioners of McDonough county 
for constructing a sewer 4,000 ft. in length jointly 
with the county, at an estimated cost of $5,000. 

OAK PARK, ILL.—The council has voted to con- 
struct the Ogden Ave. sewer system, which will be 
built of pipe and brick, and will have laterals in eight 
or more streets. 

OCONOMOWOC, WIS.—W. A. Parker is preparing 
plans for a system. Consult, Engr., W. S. Shields, 
Title & Trust Blidg., Chicago. The city clerk writes 
us that before construction can commence an election 
will have to be held to vote on the proposition to issue 
bonds. 


KEOKUK, IA—The engineer has been directed to 
prepare plans and specifications for an extension of 
the main sewer to the river. 


ST. LOUIS, MO.—An ordinance has been adopted 
for constructing a sewer in district No. 3, estimated 
to cost $34,500. 

SANTA ANA, CAL.—The chamber of commerce is 
discussing the sewerage question. 

SALT LAKE CITY, UTAH.—The city engineer re- 
ports that the gravity sewer has been completed up to 
the old court house corner, and no more work will be 
done this year. From this point to State and Fifth 
South Sts., a distance of over 6,000 ft., the sewer will 
be constructed next year, work commencing in the 
spring. The cost of completing the sewer will be 
about $150,000. 

SUDBURY, ONT.—Bids are asked until Dee. 29 for 
the purchase of $10,000 of sewerage and electric light 
bonds. Arthur Ferris, Town Clk. 


STREETS. 


BROOKLYN, N. Y¥.—The aldermen have voted to 
pave portions of Kingsland and Rogers Aves. and 
Essex St. with Belgian blocks, estimated to cost 
$55.5900; and Barbey, McDonough and Hooper Sts 
with asphalt, estimated to cost $28,500, ; 

NEW YORK, N. Y.—Bids are asked by the depart- 


ment of public works until Dee. 28 for - 
tions of four streets, ee 


NIAGARA FALLS, N. Y.—The board of public 
works has recommended to the council that steps be 
taken to pave Falls St. from Riverway to Third S8t., 
and Main St. from Falls St. to the river. Main St. is 
to be paved with brick from the New York Central & 
Iiudson River R. R. tracks to Linwood Ave. 
JERSEY CITY, N. J.—Plans have been made 
extending 13th St. from Coles St. to the hill, a 
timated to cost $60,000, The road will be 76 ft. 10 
— ews Cotes St., the grade being 4%. John Casey 
ne - #. “orcoran are interestea, and the plan 
be seen at the former's store on Grove St. a 


FOSTORIA, 0.—The Standard Construction Co. has 


The question of constructing 


been awarded the contract for paving a 
Tiffin St. with Parto blocks. 
CINCINNATI, O.—Bids are asked by 
administration until Jan. 
Rankin St. with brick. 


CLEVELAND, O.—It is stated that the following 
paving is to be done next year: 19 streets with 
dressed block pavements, 38,243 ft. in length, and con 
taining 128,785 sq. yds.; six streets with common Me 
dina stone, 15,737 lin. ft., 55,927 sq. yds.; 1% with 
brick, 27,605 lin. ft., 87,462 sq. yds.; one with asphalt, 
475 lin. ft., 3,459 sq. yds. The total improvements 
amount to 82,060 lin. ft., or 275,631 sq. yds. 

FRANKFORT, IND.—The council proposes to pave 
five streets and several alleys next year with brick, 
asphalt or other material. 

PEORIA, ILL.—It is proposed 
six streets, at an estimated 
F. E. Lukens, Clk. 

ST. PAUL, MINN.—Bids are asked until Dee. 24 for 
paving Third St. with granite blocks on concrete, or 
with asphalt. J. C. Mueller, Cik. Bd. Pub. Wks 

KANSAS CITY, MO.—The board of public works 
has approved ordinances for paving Forest Ave. with 
Trinidad Lake asphalt and Oak St. with brick. 

OKLAHOMA CITY, OKLA.—It is 
rangements are being made to 
pavements. 


portion of 


the board of 
9 for paving a portion of 
. 


to pave 
cost of 


portions of 
about $100,S92. 


repr orted 
econstruct 


that ar 
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ELECTRIC 


BETHEL, ME.—It is reported that the question of 
lighting this place, Gilead and West Bethel, Me 
and Shelburne, N. H., with electricity from Gorham 
is being discussed. . 

MANNSVILLE, N. Y.—G. W. Goodridge is reported 
as making arrangements to put in an electrie light 
plant. The citizens have subscribed for 260 
lights. 

SYRACUSE, N. Y.—The question of the city owning 
the electric light plant is being discussed and a meet 
ing to consider the subject will soon be held by the 
business men’s association. 

BROWNSVILLE, TENN.—It is reported that a 
franchise has been granted to J. R. Bond, John Clin- 
ton and J. A. Brewer for an electric light plant. 

HENDERSON, KY.—The council has voted to put 
in an electric light plant. A. B. Hart, Chn. Com. 

EAST PALESTINE, 0.—G. E. Seabring and F. A. 
Seabring, East Liverpool, have been granted a 5-year 
franchise for lighting this place with electricity. 
John Archibald, Town Clk. 

LOWELLVILLE, O.—The citizens are reported as 
soon to vote on the question of constructing an elec- 
tric light plant for public and private lighting. J. 8. 
Roller is village solicitor. 

NEWBERRY, MICH.—Press reports state that here- 
tofore the water for the village has been pumped by 
a local furnace company under contract. This con- 
tract has expired and it has not been renewed, and 
now a number of citizens have made an offer to the 
council to organize a company and pump the village 
water and put in and operate an electric light plant 
for $2,500, provided they are given a five-year con 
tract. The price for the pumping alone under the old 
contract was $1,800 per year. 

RICHMOND, MICH.—It is reported that a party 
has offered to light this village by eectricity, put- 
ting in its own plant, for a little more than is now 
being paid for oil lamps. 

ROMEO, MICH.—Phe project of lighting the streets 
by electricity is being discussed. 


LIGHT AND POWER 


over 


QUINCY, ILL.—A_ new _ electric light company has 
been organized by J. P. Wheeler, H. O. Cannon and 
J. L. Faweett. 


ROCKFORD, ILL.—It is reported that this place will 
have its own electric light plant. 

WARREN, ILL.—The question of 
place by electricity is being discussed. 

CEDARBURG, WIS.—J. W. Raeder has petitioned 
the council for a franchise to put in an electric light 
plant. The council will consider the petition Dec. 2s. 

OSKALOOSA, IA.—It is reported that the electric 
light plant at this place has been destroyed by fire; 
loss, $30,000. 

CHILLICOTHE, MO.—It is reported that the plant 
of the Chfilicothe Water & Light Co. will be improved 
at a cost of $10,000 to $12,000, The work will include 
the latest electric machinery and at least 1,000 addi- 
tional lights. 

WEBB CITY. MO.—The council has directed the 
ordinance committee to prepare an ordinance suthor- 
izing an election to vote on the question of issting 
$15,000 in bonds for an electric light plant. 

SILOAM SPRINGS, ARK.—A company has secured 
a franchise for electric lights and water-works. The 
lights, it is reported, will be in operation by Mar. 1. 

NEW WHATCOM, WASH.—A proposition is being 
discussed to issue $15,000 in bonds for a water power 
piant to supply the city with electricity. 

PARRSBORO, N. 8S.—The legislature has been pe- 
titioned for a charter to incorporate an electric light 
and power company, with a capital stock of $10,000, 

SUDBURY, ONT.-—Bids are asked until Dec. 29 for 
the purchase of $10,000 in electric light and sewer 


lighting this 


bonds. Arthur Ferris, Town Clk. 
NEW COMPANIES.—People’s FElectrie 6o., Terre 


Haute, Ind.: $100,000; Andrew J. Orawford. 

Denison Blectric Light & Power Co., Denison, la.; 
$20,000, 

Berrien Spsings Water Power Co., Berrien Springs, 
Mich.; $5, ; G. H. Murdock, R. D. Dix. 

Shore Electric Co., Red Bank, N. J.; $100,000; F. W. 
Ward, East Orange; Harry Chandler, Newark; Percy 
Ingalls, Verona. 

Suburban Light, Heat & Power Co., Pittsburg. Pa.; 
$5,000; 8S. P. Conner, J. W. Patterson, T. A. Noble, 
Pittsburg; J. F. Saitz, Mount Oliver. 

Niagara Engi Co., Buffalo, N. Y.: $10,000; 
to construct electric light, railways and power plants: 
L. Bradley, Dorr Clifton, ©. W. Nobles. 

Tremont Improvement C©o., Portland: $1,000; to 
build electrie plants and supplies for street railways. 
Pres,, E. F, Thompson; Treas., W. G. Chapman. 


mere ote nye 


Phoenix Blectric Supply Co 
to manufacture lamps, supplies, and furnish 
ing light and power; W. B. Sway 
M. Miller 

Douglas Light & Power Co., Douglas, Wyo.; 
to build canals along the North Piatte River In ©or 
verse county for developing water 1 
A. M. Crafts. 

Quinze Electrie Co., Ottawa, 
electric railway and supply electricity and =p 
in Pontiae county; James B. Klock; R. A. Klock 
J. T. MeDoug 


nt 
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GARBAGE DISPOSAI 
BRIDGEPORT 
voted to appoint 
vestigate the 
NEW 


was 


CONN The board f exuith has 
i committee to visit other cities to in 
question of garbage isposa 
YORK, N. Y.--The Amer! i Rednetion ¢ 
incorporated Lhe ld tu treat urbax I 
substances containing hnitroge to eX 5 POUSE 
therefrom and to manufacture fertilize aceording te 
press reports; capital stock, $100,000; directors, N. B 
Powter, S. M. Roosevelt and Edward Keely f New 
York, and John B. Campbell yi 

CAMDEN, N. J.-Bi 
the erection of a garbage crem: 3 
ity of 6) tons, the same to be erected o ity prop 
erty on Federal St. near the ; 
Fox, Chn. Com.; B. H 
Farnham, Cy. Engr 


ALLEGUENY, VA.—The l Y 
ordinance for the location of a hew ¢g ize f t 

PHILADELPHIA, PA rhe Portable Electrical & 
Steam Garbage Reduetion Co. Was porated in 
New Jersey L deve 17, to 
apparatus for destroying « 
of all kinds; capt il stock, 
F20,.000; incorporators, Francis D devine \ Jd H 
Clarke, Osear ID Me Clellar of PF ideiphia and 
Joseph Franklin, of Camd N. d 
ST. PAUL, MINN Phe 
jected all the bids for garbage crem: 
advertised, and has voted to ask for ew |} 
garbage disposal according to the present 
tions, the contract to be for one year rhe } 
as follows Thos. Manning, $54,540 for wo 
crematories, or $54,620 for two Thackeray cremators 





manufacture ese rr se 


lesiccating Waste matte 
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Preston & Kriegher, $59,000, or $63,000, respectively. 
DENVER, COLO.—A resolution has been introduced 
in the board of aldermen directing that bids be asked 
for removing the garbage of the city It was stated 
that the present cost of this is 30,840 per ye ned 
that if bids are called for the work would be done 


free of charge for the use of the garbage to feed hog 


MISCELLANEOUS CONTRACTS AND SUPPLIES 
CITY HALL Monett, Mo Lee Matthews has pre 
pared plans for a new city hall and jail, aceording t 
reports. 
CEMENT.-—Halifax, N. 8 tids are asked u Jan 
8 for 4,000 bbls. Portland cement. F. W. W. Doane, 
Cy. Engr 


CITY HALL.—Davenport, la.—Bids are il 
Dee, 27 for the construction of a city hall. Areh., J. W. 


Ross. E. W. Boynton, Comr. 


ELEVATORS.— Minneapolis, Minn.—The city hall 
and court house commissions have rejected ik thie 
bids received Dee. 4 for elevators. 

FIRE HOSE.—Buffalo, N. Y.—Bids a wked by the 


fire commissioners until Dec. 28 f LOM) ft 
solid-woven cotton rubber-lined fire hose 
WATER TOWERS.—New York, N.Y Bids are 


asked by the fire department until Dee. 26 and 2S for 
furnishing a water tower, one at each date 
COURT HOUSE.—Rochester, Ind.—It is reported that 
the county commissioner will commence the cons! ruc 
tion of a $75,000-court house early next spring. 
ROCK TUNNEL,.—Boonton, N. J.—Bids are asked 
until Dee. 29 for exeavating 1,500 fi. of rock tunnel, as 


stated in our advertising columns. Address €. P 
Bassett, Summit, N. J. 

MANUFACTURING 0 
respondent writes us that this city Is now offering lo 
cation and buildings to parties acceptable 
manufacturing plants in the city. 

REMOVING SHOALS.--Burlington, Vt.—Bids are 
asked until Jan. 17 for the removal of shoals in St 
Lawrence River, as stated in our advertising columns. 
Capt. Smith S. Leach, U. 8. Engr. Office. 


PLANS FOR COURT HOUSE AND JAIL.--S 


PLANTS.—Findlay, O \ r 


starting 


Joseph, 


Mich.—Architects are invited to subm't plins until Dee. 
27 for a new court house, sheriff's residence and jail, to 
cost $55,000. Fred A. Woodruff, County Clk. 

HIRE OF DREDGE AND SNAG BOAT.—New Or 


leans, La.—Bids are asked until Jan. 10 for hire of 
dredge for improving Bayou Teche, La., and fer hir ) 
snag boat for improving Sabine River, 
B. Quinn, U. S. Engr. Office. 

ELECTRIC WIRE CONDUITS, ETC.—Rockford, Ul 

Bids are asked until Jan. 8 for the interior finish, 
plumbing, conduits for electric wires, etc., for the | 
S. public building in this city, as stated in our adver 
tising columns. Address C. BE. Kemper, Acting Super 
vising Arch., Washington, D. C. 

GAS AND ELECTRIC LIGHT FIX TURES.—Wash 
ington, D. C.—Bids are asked until Jan. 3 for furnish 
ing and placing In pesition the combination gas and 
electric light fixtures in the U. 8S. public buildings at 
Cedar Rapids, Ia., Fort Dodge, Ia Lowell, Mass., 
Sheboygan, Wis.. and Sioux Falls, 8S. Dak Go 2 
Hamlin, Acting Secy., Treasury Dept. 

NATURAL GAS.—Findlay, 0.—C. A. Stockton 
Natural Gas Dept., writes us that anticipating a 
shortage in the supply of natural gas, which Is now 
being used for fuel and lighting in this city, one or 
two gas manufacturing companies are trying to secure 
a franchise. Many of the citizens think this should 





Pres 


not be granted unless the present natural gas plant is 
absorbed. 
DREDGING Wilmington. Del.—Rids are asked un 


until Jan. 8 for dredging and excavating upon the route 
of the inland waterway from Chincoteague Bay to 
Delaware Bay, as stated in our advertising columns. 
Wm. F. Smith, U. 8. Aget 


New York, N. Y.--Rid« are asked hy the depart- 
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ment of docks until Jan, 3 for 200,000 cu. yds. of mud 
dredging in the North River. 

BUILDINGS.—Niagara Falls, N. Y.—August Esen- 
wein, Arch., Buffaio, has about competed pians and 
specifications for a $40,000 addition to the Hotel In- 
ternational, Next week he will ask for bids. The con- 
tract will call for cons'derable steel work. 

suffalo, N. Y¥.—M. H. Birge & Sons, owners of the 
big wallpaper plant gutted by fire Dec. 10, are con- 
ferring with August Ksenwein, Arch., with a view to 
rebuilding immediately. They intend to erect a large 
brick structure, possib_y of steel construction. 
CONDENSED LIST OF CONTRACTS PENDING 

WITH DATE OF OPENING BIDS. 





Bids to be See Eng. 
opened, Work. Piace. News. 

Dec. 21.Dredging, St. Augustine, Fla...........Nov. 29 

Advertised, Eng. News, Nov. 22 to Dec. 13. 

Dec. 21.Sewer, Brooklyn, Mii XY. .sdeccsesdceccos Dee. 13 
Dec, 21.Fire Engines, ete., Philadelphia, Pa....Dec. 13 
Dec. 21.Repairing boilers, Chicago, Ill.......... Dec. 18 
Dec, 21.Brick paving, Tima, O............+5.. Dee. 13 
Dee. 22.Drainage ditch, Orland, Ill............ Dec. 6 
Dec, 22. Passenger station at Wheeling, W. Va..Dec. 13 
Dec Brides. Cimchamith, Oiis.c os cccscacy seen Dec. 13 
Dec. 24.Street imp'’v’t bonds, Madisonville, O....Nov. 29 
Dee, 24.Concrete wall, ete.,Brooklyn navy yard. Nov. 29 


Dec, 24.Garbage cremat’y at Brooklyn navy yd.Dec. 6 


Bids received at Rochester, N. Y., for Outlet Sewer. 
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water in Dunkirk harbor 400 ft.: J. B. Donnelly, Buff- 
alo, 158,880 ft. of hemlock timber, $18 per M. ft.; 215,- 
832 ft. of white pine, $28; 4,476 Ibs. screw bolts, 2 cts. 
per lb.; 38,073 Ibs. drift bolts, 3 cts.; 1,760 lbg. spikes, 
4 cts.; 1,075 ibs. button-headed drift bolts, 4 ¢ts.; 3,200 
cu. yds. filling stOne, $1.20 per cu. yd.; total, $13,752. 
Daniel W, Powell, Marquette, Mich., $17.20; $25; 2 cts., 
2% cts.; 2 cts.; $1.70; $14,501, respectively. 


RETAINING WALL.—Chicago, Ill.—The drainage 
board has approved a contract with Mason, Hoge & 
King for the building of cement retaining wall in the 
mud pone on sections 11, 12 and 13, at $3.50 per 
eu. yd. 

ARTESIAN WELLS.—Chamberlain, 8S. Dak.—The 
“Journal” states that D. N. Kaufman has secured the 
contract from the county board for putting down two 
artesian wells, one in Lyon township and the other in 
Pleasant Grove, at $4 per ft. for 6-in. wells. 


BRIDGE MASONRY.—Warren, O.—Meenice & Cun- 
ningham, Ellwood City, Pa., have commenced work on 
the piers and abutments for the new South St. bridge. 
It is stated that the work will require 1,500 perch of 
stone, and that the contract price is $7.35 per perch, 
the work to be completed by May 1. 


SEWERS.—Rochester, N. Y¥-—Oscar H. Peacock, 
Engr., East Side Sewer Comr., writes us that the bids 
for the proposed storm water outlet sewer, noted last 
week, were as follows: 


Cireular brick, 5 ft. diam. 


Under Erie 


Canal 

1,186 

lin. ft. 

Lauer & Hagamain...... eeTeTt yy rt $11.95 
Whitmore, Rauber & Vicinus............--4+- 12.80 
TOUS TF. BOOED 6 cccctnéccccsstecvss.seheers 14.44 
Brat, Horn & Oo, .. ccccssccccsccscoccececves 15.60 
Thomas Greasy onc ccdswcvvcccved se scvag ets ass 16.51 
Chnaietn Be CMOG. 6 ons neni cethsd 6a nedeccoves 16.42 
WERE PUBS. sc ccccapescccessncctaseeseeeen 17.85 
BORSy Fs DOMORs oc cans cevccesdacces  o Bidaee ie 19.50 
SE: Bs FeO, oo 6 0 boo sich oncnd ncnneee 20.00 
ae er rr 20.92 
Bay Pec SORWIOE, vv wis ose s WeaerRiws bie tw coors 21.00 


Dec. 24. Bridge superstructure, Cincinnati, O..Dec. 6 


Dec. 24.Stone paving, Jersey City, N. J........ Dec. 13 
Dec. 24.8ewers, Jersey City, N. J.........0.00- Dec. 13 
Dec. 24.Granite paving, St. Paul, Minn......... Dec. 20 
Dec, 26, Viectrie lighting, Monroe, Mich......... Nov. 15 
Dec. 26. Water tower, New York, N. Y.......... Dee, 20 
Dec. 26.Garbage crematory, Camden, N.J.......Dec. 20 
Dec. 27.Rorings, Buffalo, N. Y.......... . Dec. 6 
Dec. 27.Sewer, Washington, D. C.............Dec. 6 
Advertised, Eng. News. Dec. 6 to 20. 
Dec. 27.Elevators. New York, N. Y............ Dec. 13 
Advertised, Eng. News, Dec. 13 and 20. 
Dec. 27. Bridge. Brookings, S. Dak............. Dec. 13 
Dec. 27.Plans for ial, ete., St. Joseph, Mich... Dec. 20 
Dec. 27.City hall, Davenport, In.........6-.00.- Dec, 20 
Dee, 28. Dredging. Rock Island, Ill............ Dec. 6 


Advertised, Eng. News, Dee. 6 to 27. 
Dec. 28. Stone and br'k w'k at Kansas City. Mo.Dec. 6 
Advertised, Eng. News. Dec. 6 and 13. 


Dec. 28.Fire hose, Buffalo, N.. Y....... ...-Dee, 20 
Dec. 28.Water tower, New York, N. Y.......... Dec. 20 
Dec, 28.Givad'ng, New York. N. F.o. 000s cecccce Dec. 20 
Dec, 28. Bridge masonry, Philadelphia, Pa...... Dec, 20 
Dec, 28.Tron truss bridge, Circleville, O........Dee. 20 
Dec. 98. Water tube boilers, St. Louis, Mo...... Dee, 20 


Dee. 28.Water-works system, Medford, Ont....Dec. 20 
Dec. 20. Sewer system, Fortress Monroe, Va....Dec. 6 
Advertised. Eng. News. Dee. 6 to 27. 


Dee, 20. Water bonds ($30,000), Sudbury, Ont... .Dec. 20 
Dec, 29.Rock tunnel, Boonton. N. J.............Dee. 20 
Advertised, Png. News, Dec. 20 and 27. 

Dee. 20. F'eetric Heht bonds, Sudburv. Ont.....Dec. 20 
Dee. 21. Hire of dredging plant, Buffalo, N. Y..Dec. 6 
Advertised, Eng. News, Nov. 29 to Dee. 20. 

Jan. 1.Pumping engine, Madison, Ind..........Dee. 20 
Jan, 2.17. S. building at Atlanta, Ga...... soo ot OG ae 


Advertised, Fng. News, Dec. 13 and 20. 
Jan. 3. Dredging (200,000 cu.vds.), New York. ..Dec. 20 
Jan. 3.Gas and elt. fixtrs (bldgs), Washington. Dec. 20 
Tan. 4.Rreakwater, San Franciseo, Cal......... Der. 12 
Jan. 5.Tine timber. St. Touts. Mo........ oo. bee, 18 
Jan. 7.Cement. stone, ete... Wilmington. N. C.Dec. 6 
Advertised, Fong. News, Dec. 6 to 27 


Jan. 7. Water honds. Detrott. Mich............. Nov. 15 
Jan. 7.Ylane for citw hall, Cohoes, N. Y........ Dec. 13 
Jan. 7.Rridge. Meridian, Mies. ..:.....00ccecesbe Dec. 20 
Tan. 7.Rr'dees ©). Leavenworth, Kan........ Dec. 20 
Zan, TF Reeth, Tee Chis ok ode eb hisses sis Dec, 20 
Jan. &.Rridve plans. Buffalo, N. Y............ Dec, 18 
Jan. &.Dredging ond exeav,, Wilm'ngton. Del. . Dec, 20 
Advertised, Eng. News, Dec. 20 to Jan. 3. 
Jan. S.Interior finish, ete... Rockford, TM.......Dec. 20 
Advert'sed, Fng. News, Dec. 20 and 27. 
Zan, Btn, Tree, Wee Wee oc crite 205 bee cas Dec, 20 
Jan. 9.Rrick paving, Cincinnati. O............. Dee. 29 
Jan. 10. Water-works system, Astoria, Ore...... Dec. 13 


Advertised, Eng. News, Dec. 20 to Jan. 3. 
Tan. 10. Fire dredge aml snag boat,.New Orleans. Dec. 20 
Tan. 10. Water bonds ($200.000), Astoria, Ore. ... Dec. 20 
Tan. 19. TYotel bu'iding. Medford, Wis.......... Dee. 13 
Jan. 17.Removing shoals, Burlington, Vt........ Dee, 20 
Advertised, Ming. News, Dec. 20 to Jan. 10. 
Jan. 2%. Mlectrie licht franchise, Winnipeg, Man.Dec. 6 
Jan. 22.Gas franchise, Winnipeg. Man......... Tec. 6 
Jan, 24.Sale Hemilton, Ont., Bridge Co.'s plant .Dec. 20 
Advertised, Eng. News, Dec, 20 to Jan. 17. 


Feb. 1.PMlectric lighting. Corry. Pa............ Tee, 1% 
Feb. 1.Water evnpply Oorvy., Pa... ..csssccces Dee, 13 
Meh: 4.2vides. . Mateher: Mig... .sevscsiicdectns Dee. 18 
Dih. 43 atl: ane: PA ke nck ends veh vice Dec. 12 
Feb, 15.Stone dam, Holvoke, Masa............. Dec. 13 
Advertised, Eng. News, Dec. 18 to Jan. 24. 
Feb. 19.Tornedo boats. Washington, D. C..... Dee. 6 
No date. Ratiwev work. Middetown, Conn.....Dec. 18 


Advertised, Eng. News, Dec. 13 and 20. 


CONTRACT PRICES. 


BREAKWATER FEXTENSION.—Bnuffalo, N. Y¥.—The 
following bids were received by Maj. E. H. Ruffner, U 
S Fnegineer Office, Dec. 19, for extending the break- 





Under In bed Rock Ex. Brick 
Raceway of River Excav. Masonry 
(tunnel) 306 675 10 
145 lin. ft. lin. ft. ecu. yds. cu. yds.. Total. 
$16.30 D $1.50 $9.00 $22,994 
24.80 2.00 10.00 24,918 
18.27 7.44 12.00 82,129 
19.89 3.00 20.00 28,384 
20.05 2.75 8.75 31,699 
25.00 2.50 15.00 33.807 
21.80 3.00 11.00 33.902 
34.00 2.50 16.00 38.473 
30.00 4.00 12.00 39,382 
25.00 3.00 16.00 37,965 
22.00 3.00 10.00 36,953 


WATER-WORKS.—Monroe, N. Y.—Cuntracts for the 
proposed water-works, as advertised_in Engineering 
News, have been awarded as follows; Engr., Alexander 
Potter, New York: R. D. Wood & Co., Philadelphia, 
16 to 4-in. pipe, at $18.60 per ton; ordinary specials, 
$45; flanged specials, $65: total, $13,108; 10, 8, 6 and 
4-in. valves, at $25, $15.40, $10.40 and $6.40, euch, re- 
spectively; valve boxes, $2.70; 2 and 3-nozzle hydrants, 
at $22.25 and $25.70, respectively; total, $1,200. Nep- 
tune Meter Co., New York, 10-in. water meter, $550. 
E. B. Kay, Bellwood, Pa., furnishing 15-in. vitrified 
tile pipe, 5,600 ft., at 38% ets. per 4t.; hauling and 
laying, 414 cts. per ft.; trenching gravity line, 4 to 6 
ft., 11% cts.; 6 to 8 ft., 19 cts.; 8 to 10 ft., 30 ets.; 10 
to 12 ft., 43 cts.; 12 to 14 ft., 48 cts.; 14 to 16 ft., 65 
ets.; 16 to 18 ft., 78 cts.; rock excavation, $1.40 per cu. 
yd.; hauling and laying 16-in. cast iron pipe in lake, 
240 ft., $475; brick gate house and well, $675; ma- 
sonry gate house and well, $525; laying 10, 8, 6 and 
4-in. pipe, 16, 15%, 15 and 14% cts. per ft., respec- 
tively; total bid, $11,213. The total bids for the labor, 
ete., were as follows: 


mv” Ee TR, (OR ERS oes. dx oe ces shee smee $11,213 
Donato Cuozzo. New York........0c-ccdesccece 13,233 
ee A eee ee 13,755 
A. H. Koon & Co., Kingston. Pa.............. 18,781 
E. Ei. BEAPTOR, MOWAT We Bs ooo vcd cabo eesaea< 14,780 
eo ee oo Se em ee eee 
eS ie eee 
Cronin & O'’Herron, Pittsburg, Pa............ 15,529 
Wild Engineering Co., Valatie. N. Y........... 16,009 
Ryan & Avery, Watertown. N. Y.............. 16,061 
Pidgeon Bros., Albany. N. Y..............0+.+. 18,919 
ee OP eee, COCO. Tha an o6ikn's vinnie sass 5k cee ae 20,885 
Babcock, Lary & Co.. Newburg, N. Y.......... 21,465 
J. M. MelIntyre, McKeesport, Pa.............0% 20,802 
Collin & Kennedy, Carbondale, Pa............. 36,024 


Hedley & Christie, Newark, N. J. (upper sect.). 6,367 
Smith Bros.. Pelhamville, N. Y. (lower section). 8,708 
Henry W. Warner, Leeds, Mass. (lower section). 10,412 
The total bids for pipe and specials and for valves and 
hydrants were as follows: 
Valves 
Pipe. & hydts. 
R. D. Wood & Co., Philadelphia. .. .$13,1038 
M. J. Drummond. New York....... 13,214 ° 
MeNeal Fdry. & Pipe Co., New York. 13,445 ‘ 
A. H. Coon & Co., Kingston, Pa.... 13, 1,199 
P. H. Harrison. Newark, N. J....... 13,299 1,262 
Warren Fdry. & Mach. Co., N. Y.... 18,682 és 


John Wom. How. BO: cin ce vcites cis 13,654 ‘tas 
Radford P. & F. Co., Radford, Va.. 14,016 Sane 
Anniston P. & F. Co., Anniston, Ala. 14,423 1,345 
Henry M. Warren, New York...... 14,765 ite ae 
Charles Millar, Utica, N. Y......... 15,129 1,207 
Michigan Valve Co., Detroit........  .... 1,084 
Kennedy Valve Co., New York.....  .... 1,145 
tallicw Vaive Oc.. They, Ne Becas ss 48s 1,176 
Eddy Valve Co., Waterford, N.Y... .... & 

Johnson Engineering Co., New York. .... 1,420 


MBTAL MARKET PRICES. 


LEAD.—New York: 3.1 to 3.12 cts. Chicago: 2.97 
ets. St. Louis: 2.8 to 2.85 cts. 

NAILS.—Pittsburg: 90 cts. for wire, and 80 cts. for 
eut at mill, in earload lots. 

BARBED WIRE.—Pittsburg: galvanized, $1.9; plain, 
$1.2 to $1.25 for carloads at mill. 

FOUNDRY AND PIG TRON.—New York: $10 to $13. 
Pittsburg: $10.50 to $11.25. Chicago: $9.50 to $10.50. 

TRACK MATERTAL.—New York: angle bars. 1.25 to 
1.4 cts.: spikes, 1.45 to 1.6 cts.; track bolts, 1.8 to 1.9 
ets. with square, and 1.9 to 2 cts. with hexagon nuts. 
Chicago: angle bars, 1.2 to 1.35 cts.; spikes, 1.6 to 1.7 
-ts.; track bolts, 1.9 to 2 cts., with hexagon nuts. 


RAILS.—The rail makers in the pool have estab- 
lished rates for rails of 45 Ibs. and over for delivery in 
189%, making a considerable reduction. New York: 
$22 at eastern mills and $22.75 at tidewater; old rails, 
$11 to $12 for iron and $9 to $10 for steel; steel rails 


fit for relaying, $14; light rails, $20 to $22; girder rai 
$24. Pittsbur . $22 for standard sections of 45 i) 
and over; old rails, $12 for iron and $9 to $11 ; 
steel. Chicago: $2 for this year and $23 for 1895: . 
rails, $10.50 for iron and $7 to $9 for steel. 

STRUCTURAL MATERIAL.—New York: beams, | 
to 1.5 cts.; channels, 1.35 to 1.5 cts.; angles, 1.2 to 1. 
ets.; tees, 1.4 to 1.6 cts.; universal mill plates, | 
to 1.35 cts.; steel plates, 1.25 to 1.4 cts. for tank, | 
to 1.45 cts. for shell, 1.5 to 1.65 cts. for flange, 1; 
to 2 cts. for ordinary firebox, 2 to 2.25 cts. for |» 
motive firebox. Pittsburg: beams, 1.25 to 1.3 ¢:. 
channels, 1.25 to 1.3 ets.; angles, 1.1 to 1.2 ets.; te 
1.35 to 1.45 cts.; universal mill plates, 1.1 to 1.2 ce. 
steel plates, 1.15 to 1.25 cts. for tank, 1.3 to 1.35 cr 
for shell, 1.35 to 1.4 cts. for flange, 2.5 to 3.75 f 
ordinary firebox, and 3.35 to 3.5 cts. for locomotiy. 
firebox. Chicago: beams, 1.45 to 1.5 cts.; channe 
1.45 to 1.5 cts.; angles, 1.35 to 1.4 cts.; tees, 1.65 es 
universal plates, 1. to 1.4 cts.; steel plates, 1.35 ; 
1.4 cts. for tank, 1.5 to 2 cts. for flange, 2 to 4.5 « 
for firebox, 


INDUSTRIAL NOTES. 


THE PULLMAN PALACE CAR CO., of Chicag 
Iil., has the contract for 1,000 refrigerator cars f: 
the Armour Dressed Meat Co. 


THE WESTINGHOUSE ELECTRIC & MFG. CO 
Pittsburg, Pa., has a contract for 110 motors for 1! 
West End Street Ry. Co., of Boston, Mass. 


THE KING BRIDGE CoO., of Cleveland, O., is r: 
pews as intending to establish branch works at Sioux 
ity, Ia., to facilitate the handling of western orders 


THE AMERICAN ELECTRICAL WORKS, of Prov 
idence, R. I., have a large contract for wire for tl. 
electric lines of the North Chicago and West Chicag) 
street railways. 


THE MICHIGAN PENINSULAR CAR CO., of De 
troit, Mich., has an order for 100 side-dump coal cars 
of 40 tons capacity, fitted with air brakes, for the C: 
tumbus, Hocking Valley & Toledo R. R. 


THE SOUTHWARK FOUNDRY & MACHINE Co.. 
of Philadelphia, Pa., is building a blowihg engine with 
compound steam and compound air cylinders for pum) 
ing natural gas from wells about 40 miles distant from 
Pittsburg to that city. 


C. E. LOSS, Pullman Building, Chicago, has been 
awarded the contract for building an electric railway 
between Marion and Anderson, Ind., a distance of 33 
miles, not including switches, turnouts, etc., at $525. 
000, as stated in our Electric Railway items of Dec. 6 
He also has the contract for building six miles of 
electric road at Waukesha, Wis. 


THE RELIANCE GAGE CO., of Cleveland, 0., states 
that its Reliance safety water column has been awar 
ed the first premium of $50 by the Dixie Fair Associa 
tion (which recently held the Georgia State Fair at Ma 
con, Ga.), for the best high and low water alarms in 
actual operation. It is stated that experience has 
shown that such appliances tend to make attendants 
more rather than less careful. 

THE HAMILTON BRIDGE WORKS, Hamilton, Ont., 
are to be sold, pursuant to the winding up order of the 
Supreme Court, and proposals will be received by J. FE 
O'Reilly, Master in Chancery, at Hamilton, until Jan 
24. The works are situated near the Grand Trunk 
Ry. station, are equipped with complete and modern 
machinery, and include a dock-yard and appliances for 
shipbuilding. The estimated capacity of the works is 
5.000 tons per annum. Information may be obtained 
from W. Bell, liquidator, Hamilton, Ont. 


THE DIAMOND OIL CO., of Columbus, O., has been 
organized as a combination of the Crystal Oil Co., and 
Sun Oil Co., of Toledo, O., the Merriam & Morgan 
Paraffine Co., of Cleveland, O., and other.concerns. It 
is said that a new oil-pipe line will be laid, and a plant 
established at Toledo for refining and desulphurizing 
the Ohio oil by the Berg process. . B. Merriam, 
James W. Stewart and A. M. Beckett are among the 
incorporators of the new company, which represents 
about $8,000,000 capital. 


THE CHALLENGE WIND MILL & FEED MILL 
CO., Batavia, Ill., has enlarged the scope of its busi- 
ness during the past year and is now making a spe- 
cialty of putting in complete water-works systems for 
municipalities and railways. Among other water 
works plants which it has completed this year are 
the new supply for Batavia, Ill., estimated cost about 
$25,000, which includes the laying of an intake; Ack 
ley, Ia.; Lyle, Minn., water pumped to an 80-ft. steel 
tower; Clarksville, Ia., 90-ft. steel tower; Parkers 
burg, Ia., and Strawn, Ill. Mr. Thomas Snow, Pres. 
and Treas., informs us that the company has several 
other contracts under way. 


JOSEPH G. FALCON, 1110 Ayers Court, Evanston, 
Til., has recently completed the 1,000-ft. 20-in. water- 
works intake for the Queen City Cotton Co., Burling- 
ton, Vt. Among other contracts completed by him 
this season were the raising of Mr. ebb’s yacht in 
Lake Champlain, and laying the 11,880-ft. 24-in. water- 
works intake into that lake for the Burlington, Vt.. 
water-works, and the 4,100-ft. 14-in. intake for the 
Cooperstown, N. Y., water-works. Mr. Falcon has 
removed his working plant, consisting of seven carloads. 
and again taken up his residence at Evanston, IIl., ax 
above. He solicits correspondence with rties has 
ing any kind of submarine work on which they wish 
propositions. , 

NEW COMPANIES.—Columbus Land Co., Camden, 
N. J.; $50,000; ‘os Clements and Theodore M. Reger. 
of Philadelphia, Pa. 

Standard. Mortar & Sand Co., Cincinnati, 0.; $20,000; 
F. Lawson Moore. : 

Marine Iron Works, Chicago, Ill.; $40,000; Charles H. 
Towle, B. O. Craig and L. W. Winchester. 

Municipal Water-Works Co., Portland, Me.; $200,000; 
Pres., T. C. Woodbury; Treas, Edmund H. York. 

Windom Brick & Tile Co., Windom, Minn.; Pres., T. 
J. Hunter: Secy., B. W. May; Gen. Man., J. C. Goble. 

Lombard Water Wheel Govetnor Co., Portland, Me.: 
$500,000: Pres.. Chas. W. Holden, Boston, Mass.; 
Treas., H. A. Clark, Boston, Mass. 

Chapin, Randolph & Co., Newark, N. J.; $100,000; 
wharves. docks and land reclamation works, etc.; ©. 
T. Southworth. Jersey City, N. J.; ten Sreten. Brook 





~ 


Iyn, N. Y.; A. A, Dutton, Seran 
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JUDICIAL SALE OF HAMILTON 

BRIDGE WORKS. 
Pursuant to the winding-ap order and with 
he approval of the Local Master at Hamilton 


proposals will be received by the undersigned 
until 3 o’clock p. ™., Thursday, January 24th, 


NOTICE TO WATER-WORKS CON- 
TRACTORS 

Sealed proposals addressed to H. G. Van 

Dusen, clerk, and indorsed ‘Proposal for Con- 

struction of Astoria Water-works,’’ with name 


CAST IRON PIPE AND SPECIALS FOR WATER AND GAS. 


- of party submitting bid, will be received by 
also flanged Pipe and Fittings, Hydrants, Gates, Pig Lead, etc. CHAS. MILLAR & son, |° PAb? S80 ae 

1993, for all the stock, plant, machinery, sid | Sejling Agents, Utica. N. Y. Manufacturers of Lead Pipe and Plumbers’ Materials. Whole. | '®® W8ter Commission of the city of Astoria 
ings and real estate belonging to the estate of | sale Eastern Agents Akron Vitrified Sewer Pipe. 


-he Hamilton Bridge Company (Limited), Ham- 


ee a i of January, 1995, for the eupplying of laber 

iton, Canada. ror and materials for the construction of a com- 

“The ‘works are most favorably situated in Best Results plete system of waterworks involving the fol- 

the immediate neighbornood of the station of lowing items: diverting works; a gravity con- 

the Grand Trunk Railway at Hamilton with USE THE : ' duit consisting of 74% miles of 18-in. wood stave 
' 


Ore., until two (2) o'clock p. m. of the 10th day 


sidings running through them; the machinery citer & daneha® Sean aok's aan at tee 
ca of pew and the most complete description, — MANUFACTURED BY— steel riveted pipe; a 6,000,0 0 gal. reservoir; a 
and includes as well all the appliances for sbip- 


as y lined el § length; i 
and inctodes en onan CU M BER LAN D M FG. Co. cate. Wien. masonry lined tunnel 990 ft. in length; and a 


distributing system requiring 28,000 ft. of new 
dockyard), while the works themselves and 











pipe; 36,000 ft. of pipelaying; 91 hydrants, 
ofices are admirably adapted in every way Chicago Ofce 616 Chamber of Commerce gates and all appurtenances necessary to make 
for the business and are all in See order, ’ 1821. 13888. a complete system 
the whole offering a most exceptional oppor- . Plans are on file at the office of the Water 
aati to purchasers. The estimated capacity | COLUMBU 5 t Orris, asker & Co Commission, and specifications and form for 
of the works is 5,000 tons per ror ‘ - j SEWER | ‘aa ee INCORPORATED. eee can be obtained by application to 
The premises may be viewed and inventory : the Clerk. 
seen upon application at the office of the liqui- COLUMBUS, OHIO. Offices, 222 & 224 So. Third St., W. W. PARKER, Chairman. 
ae en ae Seaian Viasat, tea Waaniiams PHILADELPHIA. H. G. VAN DUSEN, Clerk. 
Ont., from whom also any information regard , MANUFACTURERS OF A.L. ADAMS and R. C. GEMMELL, En- 
ing the works aad cunditions of sale may be WRITE FoR PRICES. ee eo Iron gineers. 
obtained. Gbadaaesealasasddadenasbauneadaaaan ipe an ittings. Astoria, Ore., Dec. 4, 18M 51-3t 
Offers will be opened in the public office of ge ee Sole Manufacturers of the Du n tOCK TUNNE 
and in presence of the Master in Chancery at Paint daabaneen Seen ROCK TUNNEL 
Hamilton, on Friday, January 25th, 1895, at 11 NOTICE TO CONTRACTORS, 
o'clock a.{m. Smoothness of motion El : i ee A ee es sie Ol a 
The highest or any tender not necessarily ” ectric Railway and Sealed proposals for excavating 1,500 feet 


absolute safety and high 
speed are among the good 


accepted. For further information apply to 
Cc. 8. SCOTT, 
Liquidator, 


Light Pipe Poles a rock tunnel at Boonton, N. J , will be received 


$ 14 p. m., Saturday, December 29th, 1894 
Special a » 1894, 
P ty. Work partly completed and equipped with 


Or to qualities possessed by plant. Bond required. For particulars ad- 
’. BELL, J. E. O'REILLY, ake 

‘Vatilton Canada, = Local Master, OTIS ELEVATORS. ESSE ¢. P. BASSETT, C. E., Summit, N. J, 
Liquidator’s Solicitor. Supreme Court. They are built by Otis WHITE HALL fm | tz 


51-5t 


a—_— eS 


TREASURY DEPARTMENT, Office Su- 
vervising Architect, Washington, D. C., Dec. 


FIRE CLAY WORKS 
MANUFACTURERS 


CULVERT PIPE 8, 1894.—Sealed proposals will be received at 
ETC. ETC this office until 2 o'clock p. m. on the 2d day of 


WHITE HALL.ILL. January, 195, and opened immediately there- 
after, forall the laborand material required for 


Brothers & Co 38 Park 
Row, New York. 


STONE DAM. 

Sealed proposals will be received by the 
Holyoke Water Power Co., at their office 
in Holyoke, Mass., until noon of F. b. 15, 1295, 
for the construction of a stone dam, with 
abutments and wing walls, on the Connecticut 
River, in the Clty of Holyoke and Village of 















the erection and completion of the | 


- . 5. Gov- 
9OSS0S00S08008SSS0888808808888888888 


ernment Building, Cotton States and Inter- 


er Eee national Kxposition, Atlanta, Georgia, in 
Works foot of LOOKOUT MOUNTAIN near Blowing Soring, Walker Oo. Georgia | accordance with drawings und specification, 
la 










copies of which may be had at this office, or 

South Hadley Falls. the office of the Superintendent at Atlanta, 

J M Capaci Georgia. Each bid must be accompanied by a 

Summary of work. ost pacity | certified check for a suim not less than two per 

44,500 cu. yds, rubble stone masonry. Complete equal to | cent. of = — of the rupees _—_ right 

oS si ‘ er is reserved to reject any or all bids, and to 

1,825 cu. yds. granite dimension masonry in in any similar | Waive any defect or informality in any bid, 

upper courses of dam. should it be deemed in the interest of the Goy- 

7,000 cu. yds. granite dimension masonryin| Every Plant in | ¢roment to do so. All proposals received after 

t pon of dans the time stated will be returned to the bidders* 

ace ° Proposals must be inclosed in envelop 

Detail. the Sot roposa inenv pes, sealed 

2,500 cu. yds, split granite masonry in back of South and marked “Proposal for U.S. Government 

dam a ” Building, Cotton States and International Ex- 
c iti Atl . Georgia,” : é $9e 

2,300 cu. yds. granite diu ension masonry in STANDARD, VITRIFIED AND SALT CLAZED peeee, Sttaaee. Coorgia, and sdarested to 


abutmen:s and wing walls. 

Forms of proposals, specifications and plans 
may be obtained at the office of the company. 
A certified check for $10,000, made payable to 
the Holyoke Water Power Co., must accom- 
pany each bid. 

The company reserves the right to reject any 
or all bids. 

HOLYOKE WATER POWER CO., 
50-7t By EDWARD 8S. WATERS, Treas. 


PRESERVATION OF TIMBER. 
CREOSOTE WORKS TO LET. 

The Louisville & Nashville Railroad Com- 
pany will lease for a term of years its complete 
and extensive works for creosoting timber 
with Dead Oil of Coal Tar, which are located 
on its line at its crossing of Pascagoula River, 
44 miles west of Mobile. 
These works are accessible to an immense 
supply of yellow pine timber, which may be 
rafted to the works at small cost, and are well 
known to consumers, having heretofore been 


Sewer and Railroad Culvert Pipe. |*< “si 


<target eam 
fepecially recommended for smoothness of inside surface and conformity to true circular shay e. TREASUR Y DE! »ARTMENT, Office Super- 
Pri List isco’ vising Architect. Washington, D. C., Decem- 

For _ »D unt, &c., Address ber 5, 1891.—Seaied proposals will be received 

LOOKOUT SEWER PIPE co., CHATTANOOGA. TENN at this office until 2 o'clock p.m. on the 27th 
<sssasiaeteisdentnagnehlapsinsinarinablapeeleeipeeniamnicidieashasiineaenstereoenieaksameniioeninaagenmennedinniemmmeas mmaspearerar KOE OF December, 1001, and opened imasedinte- 
7 Wis aaae ae) ly thereafter, for all the labor and materials 


13! required to furnish and erect complete two 
- passenger elevators in the U. 8. Custom 
tiouse, New York. N. Y.,in accordance with 
drawing and specification, covies of which 


may be had at this office, or the office of the 
Superintendent of Repairs, New York, N. Y. 


For Sewers and | Each bid must be accompanied by a certified 
: eheck for a sum not less than 2 per cent. of the 
Sewage Disposal amount of the proposal. The right is reserved 





to reject any or all bids and to waive any de- 
Works. fect or informality in any bid should it be 
deemed in the interest of the Government to 


do so. All bids received after the time etated 

For Catalogues, will oe returned “ the bidders. Pro ln 
Yiscounts and must be inclosed in envelopes, sealed and 

; Disco 8} marked * Proposal for Two Passenger Eleva- 


other particulars, tors for the U. 8. Custom House at New York, 
address N. Y.,"" and addressed to CHARLES E. 
KEMPER, Acting Supervising Architect. 


J. LELAND FiTZCERALD, 50-2 











ieleentiigea asain tingaaiinaiiiadcaniitaaiidiecaiaces 
TREASURY DEPARTMENT, Office S 

~— to the late Mr. J. W. as SCHENECTADY, NEW YORK. vising Architect, Waehinaten. DG. ee 

bis is a favorable opportunity for contrac- ’ 2, 184. Sealed proposals will be received ab 

tors or dealers to acquire a timber preserving Team Contracto rs Bonds this office until 20’clock p. m. on the 8th day 


plant of established reputation, with good 
transportation facilities for export or domestic 
consumption. 

The Company will lease these works only to 
parties of good reputation and credit, who 
will prosecute the business with enterprise 
and vigor. 

For further particulars address 

C. MARSHALL, Supt., New Orleans, La. ; 
or R. MONTFORT, Chief Engineer, iene 


onaees ew, “ne opened immediately there- 
; ’ e ene after, for allthe labor and m terials required 
Fire Employers Liability for the interior finish, plumbing, éendelen for 
oo fc wae, ee ~~ U.S. Post Office 
. ' uilding at Rockford, Illinois, in accordance 
Life Pe rsonal Accident = oe and specification, copies of 
which may be had at this office. or the office of 
H. B. DAMON BROKER the Superintendent at Rockford, Lilinois. Each 
9 ’ bid must be accompanied by a certified check 

Correspondence Solicited. {31 Devonshire St., Boston, Mass. 
Ce  —————— 


for a sum not less than 2 per cent. cf the amount 
of the proposal. The right is reserved to reject 








any or all bids and to waive any defect or in- 

YOU CAN OBTAIN PROMPTLY the latest j formality in any bid should itbe deemed in the 

MON} . , 7 ; interest of the Government todo so. A'l pro- 

ville, Ky. work on any subject in which you are interested | Po als received after the time stated will be 

; + returned to the bidders. Proposals must be 

: by addressing ENGINEERING NEWS PUB.|inclosed inenvelopes, senied and marked “ Pro- 

0 al roa ontractors : ane sal for the Interior Finish. Plumbing, Etc., 

. 8 LISHING CO., Tribune Building, New York. or the 0. 8. Post ‘fice Build'ng at Rockford, 

8.050" ft of salleeed hese Middle: IL,” and addressed to C. kK. KEMPER, Acting 

town, Conn., is ready be let contract. See ele 
The work consists of about cu. yds. 


nase eeecemeentnnnrgseriseememnaceemnsesneustansntsiasigannaens 
solid rock excavation, 5,000 yds. bh enenva- U.S ENGINEER OFFICE, BURLINGTON, 
tior, 7,500 yds, embankment, ee drain Vt., Dec, 17, 1891.—Sealed proposals in trip- 
pipe culverts with masonry ends. Rock work 


licate, for the removal of shoals near Croas- 
ae be be an at coce and Suusbed yy 5, FOR USE ON es ee eee Dace a oe will a ‘b a “until 2 ye J a if 
Le opal ad tin One oe Tore BAY | cally nw continuous corve for one tonth, one week, or one day. aa may be required: ‘Hay been | mation’ ‘tarnished. on’ agplication, SANE 
sntiee Pence and Son eerie, Ne lead Meats ogeaiyreiees | eae Capt: Engre he 
address BENVENUE GRANITE QU ARRIES, For cireulars and information write to 


——— STANDARD GAUGE CO., No. 24 Haven Bide., Buffalo, N. V.| For Other Proposals See Page X¥a, 
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PROPOSALS FOR THE CONSTRUCTION U. 8. ENGINEER OFFICE, 601 EIGH.- | 
teenth Street, 


ot a Sewer.— Office of the Commissioners D. C. 


Washington. D).C., Dee Sealed pro-| Nov. L 


to Piney Branch. 
forms of proposals may be obtained at this | cation. 
office. J. WV. ROSS, GEORGE TRUESVELL, | Engrs. 
CHAS. F. POWELL, Commiszioners b, = 
St 


PROPOSALS FOR DREDGING IN 
Quincy Bay, li. U 


Island, {il., Nov. 78, 1894. 


1894, and then public!y opened, for dredging in 


cCngineers. 


S Engineer Office, Rock | Street, Buffalo, N. Y 

Sealed proposals | proposals for hire of dredging planton im- 

will be received here until 2p. m., Dee. 28,| provement of Tonawanda Harbor and Niagara | from Chincotea 
hen pallets oe River, =< ov eee, bye votil 

mincy Bay, ili. Ati information furnished on | 2 p. m., Dec. 31, 4, anc then public ed. | neon, J 8th, 1895, and 

> plication. A. MACKENZIE, Major, Corps | Infermation furnished on application te Ma or wand. an lator 

oF 49-4t | KE. H. RUFFNER, Engrs. 48-4 


’ ashington, D. ‘ Cc. 1 


Sealed proposals for the con- 
li be 


received here until 12 m.. | well, N.C., cement. broken 


5 VIS, Major, | TON, Major Engrs. 
49-4 








. 5 U. 8. ENGINEER OFFICE, 
U. 8, ENGINEER OFFICE, yt FRANKLIN | ton, Del., December 8th, (894 


, 


gue Bas 


U._8. ENGINEER OFFIC 


. N. W., W C.,| ton, N. C., Dec. 5, 1894.—Sealed proposals will 
. I 4, 1804. pro- 28, 1894. 1 be received here until 12 o'clock, noon, Jan. 7, 
posals will be received at this office until 11 | struction of a sewerage system at Fort Mon- | 1895, for furnishing and delivering at Fort Cas ‘ 


a. m., Dec. 27. ‘#91, for constructing a sewer in| roe, Va., wi 


stone, rubble stone 
Rock Creek Valley, from near Woodley Road | Saturday, Dec. ‘ 


i 7 29, 1894, and then publicly | and sand for concrete masonry. All informa- 
Specifications and blank | opened, All information rer on eppll- 
A 


tion furnished on application. W.S, STAN-j|ing selected list of th> best he 
CHAS. E L, B TON BP 50-4 St standard 


WILMING- | Metallurgy, Mining, Railways, Sani:.;) 
.—Sealed pro-| Engineering, Steam Engineering, Sur... 
-» Nov. 30, 1894.—Sealed | posals, in triplicate, for dredging and excavat- ing, etc., ete. : 

ing upon the route of the inland waterway 
; Va., to ' elaware 
Bay, Del., will be received here until 12 o'clock 


E, WILMING- 


~ 


Send for our new catalogue con: iin. 
books on Architecture, Assaying, Hrid es 
and Roofs, Civil Engineering, Electr, 


Hydraulics, Mechanical Enginee; 4 


nt 
g, 


MAILED FREE TO ANY ADDRESS. 


then puoticly | ENGINEERING NEWS PUBLISHING (0,, 


— All information furnished on applica- 
tion to WM. F. SMITH, U. 8. Agent. 51-3t 


Tribune Buildino New York. 





LIST OF BOOKS ON SPECIAL SUBJECTS FOR THE USE 


ROADS AND ROADMAKING. 


A MOVE FOR BETTER ROADS: Essays on 
Road Making and Maintenance, and Road Laws. 
$2.00. 

BRICK FOR STREET PAVEMENTS. 
B. Burke. Paper. 50c. 

CONSTRUCTION OF ROADS, STREETS AND 
PAVEMENTS. By Gen. Q. A. Gillmore. $2.00. 

HIGHWAY CONSTRUCTION. By A. T. Byrne, 
C. E. $5.00. 

MAINTENANCE OF MACADAMIZED ROADS, 
By T. Codrington. $2.50. 

PAVEMENTS AND ROADS: Their construction 
and maintenance. Reprinted from Engineering 
Record. $5.00. 

ROAD MAKING AND MAINTENANCE, By 
Herschel and North. New edition; bound in 
stiff paper covers; price reduced from $1.50 to 50c. 

ROADMAKING. By W. M. 
Leather, $2.50. 


SANITARY ENGINEERING. 


By M. 


Gillespie. Fall 


DISPOSAL OF HOUSEHOLD WASTES. By W.- 
P. Gerhard, C, E. 50:. 
DRAINAGE OF HABITABLE DWELLINGS. 


By W.L. Beardmore. $1.50. 


DRAINAGE AND SEWAGE OF TOWNS AND 
BUILDINGS. By G. D. Dempsey. $1.00. 

GUIDE TO SANITARY HOUSE INSPECTION. 
By W. P. Gerhard, C, E. $1.00, 

HINTS ON THE DRAINAGE AND SEWERAGE 
OF DWELLINGS. 3d Edition. By W. P. 
Gerbard, C. E. $1.50. 

HOUSE DRAINAGE AND SANITARY PLUMB- 
ING. By W. P. Gerhard, C.E. 6th Edition. 50c. 

HOUSE DRAIN AGE. Handbook for architects and 
building inspectors. By G, A. T. Middleton, $1.25, 

SANITARY CONDITION OF CITY AND COUN- 
TRY DWELLING HOUSES. By G. E. Waring, 
Jr. Hc. 

SEPARATE SYSTEM 
theory and construction, 
T. Pierson, C. E. $3.00. 

SEWAGE DISPOSAL WORKS. By 
Crimp. $7.50. 

SEWAGE DISPOSAL IN THE UNITEDSTATES. 
By Rafter and Baker. $6.00. 

The most important work on this subject published, 

SEWAGE PURIFICATION IN AMERICA, A 
description of the municipal sewage purification 
plants in the United States and Canada. By 
M. N. Baker, Ass. Ed. Engineering News. $1.00 

SEWAGE TREATMENT, PURIFICATION AND 
UTILIZATION, By J. W. Slater. $2.25. 

SEWERAGE AND LAND DRAINAGE, 
Kk. Waring, Jr. Third edition. $6.00. 

SEWERAGS AND SEWAGE UTILIZATION, 
By W. I. Corfield. Boards. 50c. 

SEWERS AND DRAINS FOR POPULOUS DIS- 
CRICTS. By J. W. Adams. Fifth edition. $2.50. 

TREATMENT AND UTILIZATION OF SEW- 
AGE, By Corfield. $4.50. 


BRIDGES AND ROOFS. 
AMERICAN RAILROAD BRIDGES, 
Cooper. 18 folding plates. $2.00. 


BRACING with its application to Bridges and 
other structures of Wood or Iron. By R. H. 
Bow. $1.50. 


OF SEWERAGE : Its 
Br C. Staley and G, 


Ww. Ss 


By G. 


By Theo, 


OF ENGINEERS. 


BRIDGE AND TUNNEL CENTERS. By J. B. 
McMaster, C. E. Boards. 50c. 


BRIDGE BUILDING. By S. Whipple, C. E. $4.00. 


CONTINUOUS REVOLVING DRAWBRIDGES. 
The Principles of their Construction and Calcu- 
een ae the Strains on them. By Clemens 

erscnel, 


DESIGNING OF MODERN FRAMED STRUC- 
TURES. Theory and Practice. By Johnson, 
Bryan and Turneaure. 4to, 527 pages, 450 cuts, 


40 plates. $10.00. 
rags complete and best work on Bridges pub- 
ished. 


DESIGNING OF ORDINARY IRON HIGHWAY 
a By J. A. L, Waddell. 5th Edition. 
00. 


GRAPHICAL METHOD FOR SWING BRIDGES. 
By B. F. LaRue. Boards. 50c. 


GRAPHICS FOR ENGINEERS, ARCHITECTS 

AND BUILDERS: 

Part I. Roof trusses. Diagrams for Steady 
per Snow and Wind. By C E. Greene, C. 
B. $1.25. 

Part Il. Bridge trusses. Single, continuous 
and draw spans; single and multiple systems; 
straight and inclined chords. By C. E. Greene. 
C. E. $2.50. 

Part III. Arches in wood iron and stone. For 
Roofs, Bridges and Wall-openings; Arched 
Ribs and Braced Arches; Stresses from Wind 


and Change of Temperature. By C. E. Greene, 
C. E. $2.50. 


LIVE LOADS FOR RAILWAY BRIDGES. By 
J. A. L. Waddell. Paper. 25c. 


MAXIMUM STRESSES IN FRAMED BRIDGES, 
By W. Cain, C.-E. Boards. 50c. 


MERRIMAN (M.) and Jacoby (H.S.). Bridge De- 
sign. Part III of Text-Book on Roofs and 
Bridges. $5.00. 


ROOFS AND BRIDGES. By M. Merriman. Part 
I., Stresses in Simple Trusses, $2.50; Part II., 
Graphic Statics, $2.50, 


STRAINS IN FRAMED STRUCTURES. By A. 
J. du Bois. 9th edition. $10.00. 


STRENG’H OF BRIDGES AND ROOFS. By 
S. H. Shreve. $3.50. 


STRESSES IN BRIDGES AND ROOF TRUSSES, 
Arched Ribs and Suspension Bridges. By W. H. 
Burr. 8th Edition. $3.50. 

THEORY OF THE CONSTRUCTION OF 
BRIDGES AND ROOFS, By Prof. de Volson 
Wood. th edition. $2.00, 


TABLES OF MOMENTS OF INERTIA AND 
SQUARES OF RADII OF GYRATION. By 
F. C. Osborn. New revised edition, $3.00. 


WOODEN TRESTLE BRIDGES. By W.C. Foster, 
4to, 38 plates, $5.00. 


HYDRAULICS. 


CANAL AND RIVER ENGINEERING. By D. 
Stevenson. 17 plates. $10.00. 

FLOW OF WATER IN OPEN CHANNELS. 
By P. J. Flynn. Boards, 50c. 


FORMULA FOR UNIFORM FLOW OF WATER 
IN RIVER AND OTHER CHANNELS. By 
E. Ganguillet and W. R. Kitter. Translated, 
with additions by Herring and Trautwine. 
2dedition. $4.00. 

HARBORS AND DOCKS. Their Physical Fea- 
tures, History, Construction, ent, and 


Maintenance. By L. F. Vernon-Harcourt. Ox- 
ford. 1885. 2 vols. $6.50. 





HYDRAULIC AND WATER SUPPLY EN. 
GINEERING. By J.T. Fanning, C EB. tith 
edition. 180 illustrations, 650 pp. $5.00. 


HYDRAULIC MANUAL By L. D. A. Jackson 
36.50, 


HYDRAULIC MINING IN CALIFORNIA, Ry 
A. J. Bowie, M. E. 3d edition. $5.00, ; 


HYDRAULIC MOTORS; Turbines and Pressure 
Engines. _By G. R. Bodmer, ©. E. London. 
500. 


HYDRAULICS, By Prof. M. Merriman. 4th 
revise:| edition. $3.50. 


HYDRAULICS.. The Flow of Water through 
Orifices, Over Weirs, and through Open Con- 
duits and Pipes, By Hamilton Smith. Jr. With 
Tables, 15 Folding Plates. 4to, $3.00. 


HYDRAULICS AND HYDRAULIC MoTORs, 
Translated from 4th edition of Weisbach’s Me- 
chanics. By A.J.duBois. 2d edition. $5.00 


HYDRAULIC TABLES Based on * Kutter's 
Formula.” By J. P. Flynn. Boards. 50 cents, 

IRRIGATION CANALS AND OTHER IRRIGA- 
TION WORKS. By J.P. Flynn. 2 vols. in 1, 
1892. $8.00. 

IRRIGATION ENGINEERING. 
son, C. E $4.00. 


IRRIGATION MANUAL. Information and 
Tables Appertaining to Irrigation by Artesian 
Waters in the States of North and South Dakota. 
By W. P. Butler. 1892. $1.00. 


LOWELL HYDRAULIC EXPERIMENTS. By 
J. B. Francis. 4to, plates. $15.00. 


MANUAL OF AMERICAN WATER-WORKS., 
Compiled from Special Returns, Containing the 
History, Distribution, Consumption. Revenue 
and Expenses, Cost, Debt and Sinking Fund, etc., 
etc., of the water-works of the United States and 
Canada. With summaries for each State and 
group of States, and classification by sizes of 
towns having works. M. N. Baker, Ph. B 
editor. 3d annual issue, 1890-91. $3.00 

MEAN VELOCITY OF DISCHARGE OF RIVERS 
AND CANALS.’ By W.R. Kutter. $5.00. 


PRACTICAL HYDRAULIC FORMULA FOR 
THE DISTRIBUTION OF WATER THROUGH 
LONG PIPES. By E. Sherman Gould. New 
edition revised and enlarged. $1.50. 


PRACTICAL HYDRAULICS. By T. Box. $2.00. 


PUMPS AND PUMPING. Notes on_ Selection, 
Construction and Management. By M. P. Bale. 
London. $1.00. 


RIVERS AND CANALS. Relating to the control 
and improvement of rivers, and the design, con- 
struction and development of canals. By L. F. 
Vernon-Harcourt. Oxford, 1882. 2 vols., $5.25. 


TURBINE WHEELS. By Prof. W. P. Trow- 
bridge. 2d edition. Boards, 50c. 


WATER AND WATER SUPPLY. 
Corfield. Boards, 50c. 


WATER SUPPLY. Considered mainly from 
chemical and sanitary standpoint. By. W. R. 
Nichols. $2.50. 


WATER-WORKS CONSTRUCTION ; some de- 
tails of. By W.R. Billings. 2d edition. $2.00. 


SPECIFICATIONS. j 
BOUSCAREN’S RAILWAY BRIDGES AND 
VIADUCTS OF IRON AND STEEL. 5c. 
BOUSCAREN’S HIGHWAY BRIDGES AND 
VIADUCTS OF IRON AND STEEL. 25c. 
COOPER’S IRON AND STEEL RAILROAD 
BRIDGES AND VIADUCTS. 25c. 


By H. M. Wil 


By W. H. 


é 


Sent Postpaid on Receipt of Price by 


ENGINEERING NEWS PUBLISHING CO., Tribune Building, New York. 





